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In 1663 when he was only 24, James 
Gregory, Scottish mathematician and as- 
tronomer, published his treatise Optica Pro- 
mota, an optically accurate account of mir- 
rors and lenses beginning with the re- 
discovery of the sine-law of Snellius and 
Descartes which Gregory supported first by 
mathematical argument and next by careful 
experiments, followed by an account of a 
reflecting telescope. 


But, he had no means of constructing such 
an instrument. 


In London where he went in hopes of find- 
ing an optician capable of making his tele- 
scope, Gregory met Collins and Hooke who 
put him in touch with a celebrated craftsman, 
Reive. Anattempt was made butthe resulting 
mirrors were a failure and the project was 
abandoned. Later, Hooke succeeded and in 
1674 presented the first Gregorian telescope 
to the Royal Society. 

If Gregory had been looking for someone 
to construct his telescope today, he might 
well have taken his project to Perkin-Elmer. 
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REFLECTING TELESCOPE 


Cul could l 


For it has been the privilege of Perkin-Elmer 
to collaborate in the invention, construction, 
and improvement of many optical instru- 
ments and elements. Perkin-Elmer scientists 
and engineers have been working successfully 
with leaders of Industry, Education, and the 
Armed Forces to make possible the mass 
production of instruments of even greater 
accuracy for war-time and post-war in- 
dustrial analysis, control, inspection, and 
observation. 


WHAT PERKIN-ELMER MAKES 

Perkin-Elmer serves the optical sciences that 
broaden man’s horizons by supplying them 
with: 

Custom-built optical instruments for in- 
dustrial analysis, control and inspection. 

New optical devices to solve specific prob- 
lems, such as the all-purpose infrared 
spectrometer. 

Special elements such as fine lenses, prisms, 
flats, photographic objectives, interferom- 
eter plates, retardation plates, Cornu prisms, 
Rochon prisms, Nicol prisms. 
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Exploring and inventing, devising and perfecting for our Armed Forces 


at war and for continued improvements and economies in your telephone service 


Resgarcu, in the Bell Telephone System, has 
always been an expanding activity, growing with 
the scientific knowledge of the times and contrib- 
uting to that knowledge. 


The telephone, itself, was invented in the lab- 
oratory where Alexander Graham Bell was carrying 
on researches in speech and hearing and laying the 
foundation for the electrical transmission of speech. 
As time went on the telephone research program 
expanded to cover every science which gives any 
promise of improved telephony. 


These researches and development studies now 
include electrical communication of speech—both 
by wire and by radio—the transmission of pictures 
(television)—and many important projects br war. 


There Is No End to Progress 


Every new research gives rise to new inventions 
and to new lines for development and design. New 
inventions indicate new lines for more research. In 
the early years, this work was carried in part by the 
American Telephone and Telegraph Company and 
in part by the Western Electric Company, the 
manufacturing unit of the Bell System. 


For many years, however, the work has been 
assigned to a specialized unit, Bell Telephone Lab- 
oratories, Incorporated. Theirs is the responsibility 
for the technical future of the telephone industry. 


The policies and procedures of Bell Telephone 
Laboratories are distinguished by two characteris- 
tics. In the first place the Laboratories design for 
service. The consideration is not the profit of a 
manufacturer, but the production of equipment 
which will give the best service at the lowest annual 
cost when all factors are considered, such as first 
cost, maintenance, operation, and obsolescence. The 
Laboratories make no profit and the equipment they 
design is owned and used by the <ighone com- 
panies; and the emphasis is upon that use. 


Organized Co-ordinated Research 
In the second place the Laboratories design always 


with reference to the complete communication sys- 
tem in which the equipment is to play a part. 


Reliable, economical telephone service, which is 
the product of its efforts, is not so much an assem- 
blage of excellent apparatus as it is an excellent 


BELL TELEPHONE LABORATORIES 


assembly of co-ordinated equipment—all designed to 


work together. 


4600 People in Bell Laboratories 


Bell Laboratories contributions to the Armed 
Forces derive in large part from the technical back- 
ground that the Laboratories had acquired ae. « 
their steadily maintained program of research. The 
Laboratories had special knowledge and skill which 
could instantly be diverted to war problems. 

At the time of Pearl Harbor, over a quarter of the 
4600 people in the Laboratories had twenty or 
more years of service. This breadth of background 
made possible many engineering developments out- 
side the strict field of communication and these 
have been of value to the Armed Forces. So far the 
Armed Forces and the O.S.R.D. have engaged. the 
Laboratories on over a thousand major projects. 

Most of the Laboratories developments, of course, 
have been in the field of electrical communication. 
Communication, not simply between individuals as 
in ordinary telephony, but also between mechan- 
isms, as in the electrical gun director. 


Leader in Electronic Development 


The Laboratories techniques and electronic re- 
searches have produced many secret weapons for our 
country’s Armed Forces. In World War I, they 
pioneered by developing radio telephone systems for 
talking between planes and between planes and 
ground stations. They also contributed methods 
and devices for locating enemy planes, submarines, 
and artillery. 

In this war, Bell Laboratories have pioneered in 
the field of electronics. The Western Electric Com- 
pany, which manufactures the designs of the Lab- 
oratories, is the largest producer oh cheetionde and 
other war communication equipment in the United 
States and is now engaged almost exclusively in 
the manufacture of this equipment. 


In war, Bell Telephone Laboratories devote their 
work to the needs of our Armed Forces. In peace, 
they are constantly exploring and inventing, devisin 
and perfecting for continued improvements an 
economies in telephone service. Centralized research 
is one of the reasons this country has always had 
“the most telephone service and the best at the 
least cost to the public.” 
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A.H.T. CO. SPECIFICATION 


MAGNETIC STIRRING APPARATUS 


For variable speed stirring action within either closed or open vessels 
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9235-R. Fig. 1. 9235-R. Fig. 2. 
Showing general stirring in ‘a stoppered flask. Showing stirring in a Geeed system at 
elevated temperatures. 


MAGNETIC STIRRING APPARATUS, A.H.T. Co. Specification. A compact, quiet-running 
apparatus which utilizes a rotating field of magnetic force to induce variable speed stirring action within 
either closed or open vessels. Stirring is accomplished by means of a small magnetized bar A or B, 
sealed in Pyrex glass, which is placed in the liquid to be stirred and which is rotated by magnetic force 
applied below the container. 


Consisting of a permanent bar magnet attached to the shaft of an electric motor and mounted in an 
aluminum housing with flat top 4% inches diameter and 4%4 inches high. Can be used either on the 
table or on a support rod, attached by means of a clamp with swivel joint. 

Suitable for any stirring operation which involves 1 ml to 1 liter of liquids with viscosities up to 
that of a 50% glycerol solution. Particularly convenient for use in closed systems where: 

Gas volume changes must be observed, as in hydrogenation experiments; 

High vacuum or overpressure should be maintained; 

Moisture and air should be excluded, as in titrations involving the use of Karl Fischer reagent; 

Gas phase over the surface of the liquid should not be mixed into the solution; 

Change in turbulence is required without disturbance of heavier phase above stirred portion; 

Small containers are used, as in microchemical procedures. 

Any type of vessel of glass, porcelain or non-magnetic metal can be used, i.e. flasks, beakers, culture 
dishes, crystallizing dishes, evaporating dishes, test tubes, weighing ‘bottles, ete. A ring-type burner is 
suitable when stirring at elevated temperatures. 


9235-R. Stirring Apparatus, Magnetic, A.H.T. Co. Specification, as above described, with one each stirring bars 
A and B, %-inch and 1% inches long respectively, rheostat, 8-ft. connecting cord, and directions 
for use, but without glass vessel. For 115 volts, 60 cycles, a.c. 32.35 


More detailed information sent upon request. 
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@ The following forms of crystalline carotene, iso- 
lated and purified by General Biochemicals, Inc., 
are currently available: 


ALPHA CAROTENE—CRYSTALLINE 


10 milligram ampul. . . $5.00 
BETA CAROTENE—CRYSTALLINE 
10 milligram ampul. . . $5.00 
CAROTENE—CRYSTALLINE (90% Beta— 10% Alpha) 
100 milligram ampul. . . $2.00 
lgramampul .... 5.00 


Crystalline carotene is supplied in vacuum sealed 
ampuls to insure complete protection of its bio- 
logic activity. For further information and com- 
plete price lists of special products for nutritional 
research, write: 


GENERAL BIOCHEMICALS, INC. 


DIVISION WYETH INCORPORATED 
CHAGRIN FALLS, OHIO 
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and home forty miles away 


When a shift lets out at Corning Glass Works these days, the local 
bus stops become very busy spots. For men and women from ‘‘40 miles 
around” travel back and forth each day, from home to factory, to help 
make the glassware so urgently needed by our Armed Forces and the 
Home Front. 

These new employees, loyal and willing, have helped to replace 
over 2200 Corning workers now in our country’s service. And they are 
doing a fine job. They can, however, be used only on certain processes. 

For a skilled glass worker does not acquire that skill overnight. It takes 
years of experience and specialized training to become a good lamp 
shop worker, able to fabricate an intricate piece of special apparatus. 

That is why your laboratory supply dealer may at times be unable to 
furnish you with all the Pyrex, Vycor and Corning brand laboratory 
glassware you need. And it is also the reason Corning’s lamp shop 
finds it difficult to extend the same satisfying service as in peacetime. 

You will, however, share Corning’s satisfaction in the work of these 
thousands of new employees, because while the Home Front must 
sometimes wait, the needs of our Fighting Fronts for laboratory glass- 
ware are adequately supplied. 


“Pyrex,” “Vycor” and ‘‘Corning’’ are registered trade-marks 
and indicate manufacture by 


CORNING GLASS WORKS, CORNING, N. Y. 


BALANCED FOR ALL-AROUND USE 


brand LABORATORY GLASSWARE 
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THE OPTICAL TOOLS OF SCIENCE...THE BIOLOGICAL COLORIMETER 


In Medicine, Biochemistry, and in the teaching of these 

sciences, the Bausch & Lomb Direct Reading Biological BAU S C H & LO M B 
Colorimeter fulfills the need for an accurate, easily read OPTICAL CO., ROCHESTER 2, N. Y. 
instrument. It provides a wide angular field which makes 

comparisons easier and more accurate. Direct reading 


scale may be read from the eyepiece position. EST. 1853 
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EDUCATION IN GEOLOGY—HOW ADVANCE 


By Professor CHESTER R. LONGWELL 
YALE UNIVERSITY 


THE title of this address is a complex question 
calling for a number of answers, and I do not pretend 
to know all of them. In fact, without some definition 
of scope the question is too large and vague to furnish 
a hopeful point of attack in a brief discussion. It 
may be supposed that any one who has devoted a 
large share of his life to teaching geology would focus 
on the mechanics of the college curriculum as the chief 
matter for attention in a search for means to improve 
geological education. Undoubtedly improvements can 
and should be made in that quarter. Our subject has 
had spectacular recent growth in accumulation of 
critical factual material, in the development of pow- 
erful new techniques and in successful application of 
principles borrowed from other sciences. As a result 
our fighting front is far flung, and many parts of it 
are in a fluid condition. An adequate training pro- 

1 Address of the retiring vice-president for 1943 of 
Section E—Geology and Geography, American Association 


for the Advancement of Science, Cleveland, Ohio, Septem- 
ber 13, 1944. 


gram requires frequent adjustments and changes: of 
emphasis to insure proper balance in basie prepara- 
tion on the one hand, and a high degree of specialized 
skill on the other. 

Important as the college curriculum is, however, I 
prefer to examine some aspects of our educational 
program that, in my opinion, are even more funda- 
mental and immediately critical. Attention has been 
strongly focused on some of these matters by Croneis, 
in a paper which met a general response indicating 
that the time is ripe for some concerted study and 
action.2 Two facets of the general problem deserve 
particular thought. Both can be approached through 
questions that are somewhat more specifie than the one 
in our title. (1) How can a larger number of top- 
rank students be attracted into geology? (2) How 
can appreciation of geology be widened and deepened 
among laymen? Although these two matters seem to 


2 Carey Croneis, ‘‘Geology in War and Peace,’’ Bull. 
Am. Assoc. Petrol. Geol., vol. 26, pp. 1221-1249, 1942. 
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be distinct and to call for separate treatment, prob- 
ably they are so closely related that to a considerable 
extent they will be found to merge as expressions of 
one basic problem. 

Whether or not geology is getting its fair share of 
top-flight recruits may be debated at length without 
a clear verdict, since several variables are involved 
and convincing evidence is not easy to produce. Many 
senior-class records suggest that of college students 
majoring in science, more of honor-grade are likely to 
be found in physics and chemistry than in geology. 
Analyses of graduate-record examinations in the few 
schools that use this form of test tend to support this 
general conclusion. Regardless of any dispute on the 
actual comparative figures, there is considerable ques- 
tion as to what constitutes the “fair share” for geol- 
ogy. Analyses have ordinarily started with the tacit 
assumption that opportunity is equal among these 
three fields of natural science. “Intellectual oppor- 
tunity” is perhaps too intangible for a satisfactory 
appraisal in this regard. However, economic oppor- 
tunity, perhaps the most potent single influence, is 
by no means a constant among the fields. Industry 
every year recruits a particularly large number of 
young chemists, and the demand for well-trained phy- 
sicists is by no means inconsiderable. Possibly the 
present distribution of the ablest students in science 
can be explained at least in part on this ground. 
However, it is not an explanation that geologists can 
accept with complacency. We also are called on to 
furnish men for industry and, in addition, to continue 
the attack on research problems that challenge the 
best minds. Nothing should be left undone that holds 
any promise of improving the caliber of the young 
men who choose geology as their vocation. 

One disadvantage suffered by geology in the com- 
petition for students lies in the late introduction to 
the subject that is almost inevitable in the present 
educational program. Geology is almost strictly a 
college subject, whereas chemistry, biology and physics 
are taught, after a fashion, in a large proportion of 
secondary schools. Only a small percentage of stu- 
dents know what geology is when they enter college. 
Moreover, a large majority of freshmen take chemis- 
try or physics, along with mathematics, and either 
postpone geology to a later year or omit it altogether. 
It is by no means uncommon to hear students who 
elect elementary geology as seniors express regret that 
they are unable to pursue the subject further. Few 
who take the introductory course later than the fresh- 
man year elect geology as the major subject—under- 
standably enough, since declaration of the major 
usually is required before the end of the sophomore 
year, and the student’s natural desire is to make his 
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choice and begin shaping his program as early as 
possible. 

There is no easy escape from the serious difficulty 
presented by this situation. Curricula of secondary 
schools already are crowded, and few of us would 
consider it wise to introduce a full-fledged course in 
geology at the secondary-school level even if it could 
be arranged. It is conceivable, however, that certain 
aspects of the subject may profitably form part of a 
course in general science in high schools. In some 
sections of the country an elementary study of min- 
erals and rocks now is included in such courses. 
There are still some advocates of physiography or 
physical geography, as a valuable study in high 
schools, although in general this subject, once widely 
popular, has fallen into disfavor. It has been revived 
locally, and I know of one preparatory school in 
which two teachers, defying the general trend, have 
maintained a high-grade course that continues to in- 
terest a goodly number of students. This school has 
built up an excellent collection of minerals and rocks, 
has field excursions as a regular part of the course, 
and every year turns out boys who enter college with 
a desire to learn more about geology. It would be 
interesting to know how many schools in the entire 
country can approach this record. 

Recently I was startled on discovering that even 
some grade schools present certain aspects of geology 
in elementary courses of general science. A revelation 
in one such school raises the question how much mis- 
information may result from these present efforts. 
The procedure in the school was to assign a topic to 
each of several groups of children, who after some 
days of preparation presented reports illustrated by 
posters. One group reporting on petroleum had as 
the most conspicuous poster a large drawing of a 
dinosaur, which was represented as the source of the 
all-important fluid! I doubt whether the young re- 
searchers actually found this statement anywhere in 
print. Their mistaken conclusion is a commentary 
on the power of suggestion. For years the American 
public has had impressed on its consciousness, by 
means of billboards, magazine advertisements and 
labels on oil containers, the image of a dinosaur as 
the symbol of an oil company. There is no probability 
that this corporation has had any intention of im- 
planting a monstrous untruth; it merely wants an 
arresting sign. Nevertheless, the train of thought set 
going in the mind of the untutored layman is inevi- 
table: Oil got into the ground a long time ago; the 
dinosaur has long been extinct; great quantities of 
oil could have come only from the carcasses of huge 
beasts—that’s it, from dinosaurs! Surely the report 
of the school children does not represent an isolated 
and chance misconception. 
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I am not prepared to offer a specific formula for 
revising pre-college courses of study with a view of 
serving the best interests of geology. I do suggest 
that this general subject deserves very serious study 
by geologists—a study aimed toward some sort of 
corrective action. We have taken for granted the 
situation as it exists, accepting the obvious handicap 
to our training program as if it were fixed by im- 
mutable law. Some individuals have seen the prob- 
lem, but there has been no concerted move even to 
make a comprehensive study, with the object of learn- 
ing what the exact situation is, and what changes may 
be desirable and possible. Even if numerous indi- 
vidual -geologists should see a need for action in this 
matter, how would they proceed? The simple fact is 
that we are not organized to deal with a far-reaching 
problem of this kind. We have a number of large 
and vigorous societies, each of which has developed 
naturally about a somewhat special focus of interest 
in the broad field of geologic endeavor. The one with 
the most comprehensive title—the Geological Society 
of America—is and has been from its inception a 
research organization. Its administrative machinery 
is designed to care for its research program; it is 
not prepared, nor has it been deputized by the geologic 
fraternity, to make broad studies leading to policies 
in education. The American Association of Petroleum 
Geologists has made some commendable investigations 
of trends among students in geology and of certain 
aspects of college curricula. However, it would be 
altogether inappropriate for the association to assume 
the heavy responsibility of guiding the entire educa- 
tional program in geology. We are slowly waking 
up to a realization that large matters of common in- 
terest to all geologists are in danger of going by 
default, because no existing organization either feels 
the obligation or has authority to take actions that 
affect all groups equally. Important societies in 
earth-science are about as numerous as the original 
American colonies, and face common problems analo- 
gous to those confronting the thirteen political units 
before they agreed to place their common interests 
into the hands of a central representative body. 

Fortunately there is now under serious considera- 
tion the formation of a geological institute or union, 
to meet the growing need of a central agency to deal 
with matters of common concern. This need became 
especially acute under the pressure of problems cre- 
ated by the war; attempts to serve the interests of 
geology have suffered either from needless duplication 
among the several organizations or from lack of rep- 
resentatives to act for the entire fraternity on critical 
occasions. Geologists should make sure, as promptly 
as possible, that no future emergency shall find us 
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unprepared to act with vigorous and intelligent ¢o- 
ordination. There is much more at stake, however, 
than advance preparation for a possible future war. 
The situation in geological education constitutes a 
chronie emergency, which will grow more acute as it 
is neglected. Other sciences and professions have 
been more foresighted in this matter. The engineers, 
for example, have a Society for Promotion of Engi- 
neering Education, a progressive and effective or- 
ganization. Geologists, less numerous and somewhat 
less heterogeneous than the engineers, do not require 
a special society to perform this function for their 
science. However, we might well have an important 
standing Committee for Promotion of Geological Edu- 
cation. In my opinion, such a committee should be 
formed and should go to work as soon as the union of 
geological societies becomes a reality. The committee 
would give careful attention to all aspects of our 
educational program. In particular, at an early date 
it should take up the problem of pre-college training. 
What is being done, the country over, to give pupils 
in grade schools and high school some elementary in- 
troduction to the subject-matter and the functions of 
geology?» Which of the methods used, in courses that 
are entitled physiography, physical geography, or 
general science, seem to be beneficial as elementary 
preparation for geology or as useful instruction for 
those who will go no further in this field? What 
changes, otherwise deemed desirable, appear to be 
practicable from the viewpoint of the secondary 
schools? When a blueprint for action is agreed upon 
by the committee, the weight of the founder societies 
ean be placed behind efforts to put the program into 
effect. This suggestion is not made with any impli- 
cation that our plans in this matter, once we have 
agreed on them, can be carried out with expedition 
and ease. No doubt the project will involve a long 
and difficult campaign, with loss of some local battles, 
revisions of strategy based on hard-won experience, 
even some changes in objectives as we come to ap- 
praise the impact of our efforts on the complex fabrie 
of secondary-school education. 

Since the project suggested here is made conditional 
on formation of the geological union now under con-. 
sideration, a word concerning this proposed associa- 
tion may be in order. Already a few geologists, with 
characteristic American distrust of anything savoring 
of centralization, have voiced fear that a “superor- 
ganization” in geology may turn out to be a Franken- 
stein monster, which will swallow up the autonomy 
and destroy the cherished independence of the founder 
societies. It should not be difficult to dispel any such 
fears. No move is in progress to create a new autono- 
mous unit which will compete with or assume fune- 
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tions of any existing society. There have been some 
published suggestions—which seem extremely ill-ad- 
vised—favoring a large new overall organization, in 
which all interested geologists and laymen might have 
individual membership, and to which would be en- 
trusted the formulation of policy in all matters of 
general concern to our science. Even on the assump- 
tion that such a new organization would thrive—and 
there is little probability that it would—surely the 
consequence would be overlapping and conflict of 
function, with much more confusion than clarification 
of our present problems. Progress has been made in 
developing a more hopeful proposal: that present 
societies unite in forming an agency—not a govern- 
ing body—to be manned by representatives from the 
several participating societies, and to be charged with 
tasks that concern the interests of all geology and 
geophysics. Surely one of the prime common inter- 
ests is the training of replacements for posts of lead- 
ership in geologic and geophysical research, teaching, 
administratign, and field application. So vital a mat- 
ter can not be left any longer to chance or to half- 
measures if geology is to continue as a virile science. 
There are additional urgent reasons for close liaison 
and coordination among organizations in earth-science, 
as we have come to realize forcibly from experiences 
during the war. However, even if these other reasons 
did not exist, the needs of our educational program 
alone should justify many-fold the cooperative union 
of societies now in prospect. 

The agency planned to coordinate efforts i in geology 
and geophysies looks highly promising “on paper,” 
but an experimental period will be required to test 
its effectiveness and to repair unforeseen weaknesses 
in its organizational machinery. During that forma- 
tive period the founder societies will have to be con- 
stantly alert; “eternal vigilance” will be the price of 
an agency that is to function smoothly and actually 
meet the major problems for which it is designed. 
Whatever the theoretical merits of the plan, the per- 
sonal element will be all-important for successful 
execution. If the experience of similar coordinating 
bodies can serve as a basis for forecasting, probably 
the success of the venture will depend most heavily on 
finding a wise and devoted executive officer who will 
guide and stimulate activities of the agency in profit- 
able channels. If the organization can be launched 
under effective leadership, prospects will be bright 
for some betterment of our educational situation. 

There has been much recent discussion of “public 
edueation” in geology, and claims are made that 
proper attention to enlightening. the lay public will 
provide the key to solution of our outstanding prac- 
tical problems. Ideas on this subject are so diverse 
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that it is well to make some analysis, in an attempt 
to determine logical points of departure and sane 
objectives. On the une hand we are urged, in effect, 
to throw off our ave:sion to publicity and to “sell” 
geology by the most :pproved commercial methods, 
with all the eloquence and human appeal of the broad- 
caster who presents the merits of an oval cake of soap 
or the “cigar of the hour.” The antithesis of this 
view is the scornful remark of a late dignified gentle- 
man that geology is on too high a plane for the masses, 
and that attempts to popularize the subject are silly 
waste of time. Somewhere in the wide area between 
these extreme viewpoints, some ground for agree- 
ment on principle and for practical action may be 
found. Of course parts of this area have already 
been explored, and much effective work is being done. 
The growing tendency to “humanize” scientific knowl- 
edge is well expressed in the revised constitution of 
the American Association for the Advancement of 
Science, in the statement that a primary object of the 
organization is “to increase public understanding and 
appreciation of the importance and promise of the 
methods of science in human progress.” 

Probably few students of geology would have any 
sympathy with the exclusive attitude of the departed 
gentleman mentioned above. Scientists who stay aloof 
from programs of popular education usually do so 
because they are deeply absorbed in their own work, 
and not from any conviction that popularization is 
either wrong or futile. Surely a large majority of 
geologists will agree, at least academically, that many 
aspects of our subject have inherent popular interest 
and that a wholesome public-relations program will 
benefit both the science and the public. There is gen- 
eral agreement also that nearly all geologic literature 
is not only unattractive but indigestible to the aver- 
age man in the street. The same statement applies 
to the literature of any other science, and of course 
the explanation involves much more than insulating 
jargon, as any scientist will testify when he under- 
takes to read a technical treatise on a subject remote 
from his own special field. The area of general agree- 
ment, then, will include the proposition that only 
selected aspects of geology are suitable for serving to 
the general public, and that the selected diet should 
be prepared in somewhat special form. Opinions dif- 
fer widely regarding the scope and aims of public 
education and the machinery to be employed. At 
what segments of the population should our efforts 
be particularly directed? Should the chief objective 
be wider recognition and employment of geologic 
services or merely altruistic extension of geologic 
knowledge for its own sake? Shall we leave efforts 
altogether to individual enterprise, or design a sys- 
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tematic program through national societies and other 
organizations? If there is to be an organized plan, 
what part of our total energy and resources can it 
fairly claim? 

From time to time one or another group is brought 
sharply into focus as an element of the public claim- 
ing our interest. In 1928, failure of the St. Francis 
dam in California directed attention of geologists to 
public officials and engineers who have charge of 
building large structures involving bedrock. Prob- 
ably that disaster established the value of geology in 
engineering more effectively than years of organized 
propaganda could have done. During the present war 
the responsible officers of our armed forces are a 
part of the public with which we are especially con- 
cerned. This is not to say that the Army has ignored 
geology. Early in the war the Corps of Engineers 
revealed a well-conceived plan to use geologists for 
preparing terrain intelligence reports of possible com- 
bat areas, and a large civilian organization in Wash- 
ington has been performing this function with admir- 
able skill and thoroughness. If we had only the 
accomplishment of this special unit to cite as the 
contribution of geology to the war effort, the record 
of our science would be distinguished. The opinion 
has been widely expressed that this commendable use 
of geology should have been supplemented by employ- 
ment of many geologists in the field armies, as there 
is reason to believe our enemies are doing, to aid in 
solution of terrain problems as they arise, and to 
make the terrain intelligence reports prepared in the 
office more effective by interpretation and constructive 
modification on the ground. Whatever the merits of 
this viewpoint, it is probable that geology in its 
applications to warfare has been employed in the 
present conflict as fully as this aspect of the science 
has been clearly defined in the minds of geologists 
themselves and intelligently presented to military men. 
If in our view these men have failed to recognize the 
full potentialities of geology as a basis of military 
terrain study, a little introspection reveals that geolo- 
gists gave this important matter only casual and 
sporadic attention in the interval between the two 
great wars. We should now profit from this experi- 
ence; the record of geologic participation in this war 
should be fully compiled, and the results should be 
analyzed with the aim of better understanding on the 
part of geologists as well as military leaders. 

Efforts to realize the most effective use of geology 
in the war have brought conviction that the science 
will come to be accepted and utilized in special situa- 
tions in proportion to increase of knowledge and ap- 
preciation of its broad concepts among intelligent 
people everywhere. If this view is correct, our basi¢c 
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problem reduces to fairly simple terms, although its 
magnitude is undiminished. Even from a long-range 
viewpoint of self-interest, the most hopeful program 
of public education in geology looks beyond govern- 
ment officials, military leaders and other important 
special elements of society. Our goal should be the 
widest possible dissemination of geologie information 
that can be made intelligible to laymen without a 
technical background. Each of us counts among his 
acquaintances amateurs who have mastered certain 
aspects of the subject and some who have remarkable 
grasp of geologic principles. If this comparatively 
small number were greatly multiplied, publie enjoy- 
ment of outdoor nature would be increased, geology 
would have more friends in practical situations, and 
probably there would be a larger number of worthy 
candidates for professional study. With these rich 
returns in prospect, we could justifiably devote a con- 
siderable share of our energy and resources to this 
boundless educational program. There remains the 
important question of how and by whom the task is 
to be attempted. 

Some have already suggested an answer to this 
question. They point out that the modern instru- 
ments of communication are radio and the printed 
word. What is required, they say, is an agency to 
supply talent and funds for regular broadcasts, news 
stories and magazine articles on geological subjects. 
It is even suggested that our wealthiest society for 
research should revise its entire organization and 
program to become the principal sponsor of this edu- 
cational experiment. The suggestion might have merit 
if we could believe that the proposed investment would 
bring an adequate return. Geologists know, however, 
that real appreciation of geology is more likely to 
come from field observation than from clever exposi- 
tions, either spoken or written. A dweller near the 
bluffs of the upper Mississippi River may be enter- 
tained by well-phrased descriptions and explanations 
of the Rocky Mountains and the Sierra Nevada, but 
he will find more genuine pleasure and enduring 
knowledge by examining the marine strata and the 
glacial drift in his own neighborhood. Before we 
experiment by turning a research institution into a 
chamber of commerce it will be best to explore other 
and more promising means of geologic instruction. 
Radio and newspaper publicity are valuable aids in 
any wide educational movements. However, to rely 
on these methods as the chief remedies for widespread 
ignorance of geology would be comparable to the use 
of an external salve in trying to eure an organic 
disease. 

Every State in the Union has colleges equipped with 
departments of geology. Many States have also active 
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Academies of Science which already are giving atten- 
tion to public education in the sciences, including 
geology. A number of museums, irregularly distrib- 
uted, have excellent geologic exhibits and conduct 
programs designed for laymen interested in geology. 
Moreover there are numerous local geological socie- 
ties, especially in States that have large populations of 
geologists engaged in commercial work. Staffs of 
these various organizations are not made up of per- 
sons of leisure; nevertheless, they are the nuclei of 
frontline troops that any additional program of pub- 
lie education must call to duty. In many localities 
they are reinforced by men and women in many voca- 
tions, including teachers in secondary and grade 
schools, who have had training in geology and who 
continue to follow the subject as a hobby. Opportuni- 
ties to arouse and foster popular interest are ready 
made in many communities. Mineral clubs and hik- 
ing clubs are numerous and perennial, even in the 
movie-infested cities. Participation in such organiza- 
tions by one or more persons who know the local 
geology often furnishes the spark that turns mild 
interest into enthusiasm. Possibly the greatest single 
impetus to the study of local geology is publication of 
guidebooks that explain the bedrock units and the 
land forms, and give detailed directions to points of 
particular interest such as road cuts, quarries, glacial 
features, mineral localities and the numerous other 
types of geologic exhibits that nearly every district 
affords. Obviously some sections of the country offer 
better material than others for such guidebooks. 
However, every considerable area has a wealth of 
geologic features, even though some of the more spec- 
tacular types are lacking. 

Two obvious comments will be evoked by the fore- 
going suggestions. First, it will be pointed out that 
numerous members of teaching departments and of 
other geological units are already engaged in some of 
the activities mentioned. This of course is true. I 
know a number of geologists who are doing yeoman 
service in popular education by supporting local clubs, 
giving lectures to amateur groups and making other 
time-consuming contributions. The success of these 
individual efforts is the chief basis for encouraging a 
more extensive program of the same sort. It will be 
said also, with justification, that mere optimistic talk 
about large expansion of these local volunteer activi- 
ties has a “pollyanna” flavor. Large areas in the 
country have no geological organizations, or at best 
have only small units with overworked staffs. Prepa- 
ration of an adequate guidebook is a formidable task, 
and in many communities there are no resources for 
publishing such altruistic literature. Schemes for uni- 
versal missionary work in geological education are 


SCIENCE 


Vou. 101, No. 2610 


impractical unless they make provision for substan- 
tial cooperative aid. 

Any comprehensive plan must start with an inven- 
tory of all effective facilities. A strategic unit is the 
State Geological Survey. Such surveys exist in a 
large majority of the States, although they vary be- 
tween wide limits in size and strength. Some of the 
more progressive surveys are already showing the 
way in organized programs of public education. At 
least one has for this purpose a special division, which 
supplies mineral study-sets and other geologic mate- 
rials to schools and amateur clubs, organizes field 
trips for teachers, furnishes illustrated lectures on re- 
quest, publishes nontechnical bulletins on the mineral 
resources and geologic features of the State, and 
contributes in other ways to a well-integrated educa- 
tional program. No doubt this and other surveys 
would cooperate also with local plans of college de- 
partments, Academies of Science and local societies, 
perhaps to the extent of facilitating publication of 
guidebooks. Integration and mutual stimulation of 
all agencies within a State would be the ideal arrange- 
ment, since the State makes a convenient and manage- 
able unit, and the governmental machinery already 
developed for educational purposes can be utilized. 
The Association of College Geology Teachers, a 
growing organization that has publie education as a 
leading objective, may come to play an important 
part in State programs. 

Geological Surveys vary in strength more or less 
directly with the value of mineral resources in the 
States, and a fairly large number of States have either 
weak Surveys or none at all. Colleges with depart- 
ments of geology also are few and small in some large 
sections of the country, and wherever this scarcity 
coincides with weakness of State Surveys the local 
facilities for public education are discouragingly 
small. In these situations the national societies will 
have to take a hand, if we are to have a nationwide 
program of public education. This may be another 
major problem for the geological union, if and when 
it takes form. Conceivably this body, after appro- 
priate study of the problem, should sponsor a general 
plan, which would aim to stimulate efforts in public 
education in all parts of the country. The general 
principle should be to leave actual operations to local 
individuals and organizations, and to go no farther 
than local interest seemed to warrant; to encourage, 
and in no ease to dictate or to supply all facilities. 
Aid in publication of some local guidebooks might be 
the chief financial contribution from the societies. 

The list of organizations to participate in the close- 
knit national effort has omitted, up to this point, the 
U. S. Geological Survey. In general its activities are 
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subject to budgetary stipulations, and perhaps it 
could play no leading official part in organizing the 
proposed educational program. However, many of 
its members would lend sympathetic support, and no 
doubt the program would in time receive aid in many 
forms from the Survey. I am informed that the Sur- 
vey now has plans for the preparation of abundantly 
illustrated geologic guidebooks for a number of our 
transcontinental highways. These will be written in 
lay language and an attractive style. Comparable 
guidebooks for the transcontinental and other prin- 
cipal skyways are also being planned, but these would 
be illustrated primarily with airplane photographs 
and geologic maps superposed on airplane-photograph 
mosaics. Modernized railroad guides also are con- 
templated in this series. The highway guides hold 
particular promise. In the decade before the war 
the volume of tourist travel between East and West 
reached enormous proportions. Prospects are for a 
large increase of such travel when peace returns. It 
is true that to some of these tourists the chief objec- 
tive, at any point on the road, is to reach the next 
town in the shortest possible time. A large propor- 
tion, however, are thoughtful people, curious to know 
the scientific explanation of natural features along the 
route. Available road maps guide them to the chief 
seenic localities, but except for some of the national 
parks and monuments they find no adequate geologic 
explanations. Well-designed guidebooks would cor- 
rect the impression that a few scenic areas in the 
country are separated by vast spaces devoid of inter- 
est. The wide inland seas of Paleozoic date, the gla- 
ciers of the Ice Age and other features of the geologic 
past for which there is abundant roadside evidence, 
could be made to relieve monotonous modern scenery. 
Locations of coal fields, oil pools and other mineral 
deposits, with significant facts of their geologic set- 
ting, would be welcome information to many travel- 
ers. If only a small fraction of our touring throngs 
actually used the guidebooks for serious study, the 
net result would be increased understanding of land- 
seapes in terms of their geologic history and a wider 
appreciation of geology as a science that is serviceable 
and not merely entertaining. A large number would 
use the books to excellent advantage if they were 
made as informative and attractive as the available 
subject-matter warrants. 

There is inereasing evidence that busy geologists 
are accepting an obligation to contribute time and 
energy to the large task of interpreting their science 
to the public. The latest number of the Geological 


Magazine to reach this country contains reviews of 
three books entitled “Teach Yourself Geology,” “Geol- 
ogy for Everyman” and “Geology in the Service of 
Man.” 


Several books of similar character have ap- 
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peared in this country within recent years. Unless 
geologists take the trouble to supply the growing de- 
mand for such literature, amateurs will undertake the 
task, with results that we shall not like. If geologists 
are to assume the burden, some organization of effort 
will distribute the load and make the effort far more 
effective. This suggestion does not point to “regimen- 
tation,” or any stifling of individual incentive. A 
project like that of the proposed guidebooks can be 
aeecomplished only through coordination of all avail- 
able facilities—local, State and national. 

We ought eventually to have in this country an 
organization similar to the Geologists’ Association in | 
England, designed to serve the common interests of 
professional and amateur geologists. If such an or- 
ganization can wax strong on a nationwide scale, it 
will have a powerful influence in further extension 
of geological education to the public. Probably 
growth of an American Geologists’ Association will be 
gradual, perhaps by merging of initial local organiza- 
tions in parts of the country where amateur interest 
is particularly strong. Because of the great size of 
this country, as compared with the compactness of 
England, no doubt our association of amateurs would 
operate most effectively in a considerable number of 
sections, each of which would have an annual field 
excursion and convention. Basie units would be sub- 
divisions of regional sections, small enough to permit 
more frequent meetings for field study and diseus- 
sion. College departments would be active elements 
in the smaller units, and the entire movement would 
be a logical development from small beginnings stimu- 
lated by local guidebooks in college communities. 
Any attempt to start such an organization “in re- 
verse,” by setting up a national framework before 
local foundations are laid, would be artificial and 
probably futile. 

At the close of this brief discussion some may feel 
that Hamlet has been left out of the play, since the 
large problems of technical training in geology are 
omitted. No doubt some will see undue emphasis on 
public education, since the chief function of the geolo- 
gist is not to entertain the public. However, if we 
may borrow a phrase from the politician, the “grass- 
roots” merit our serious attention. Geology has a 
large asset in the widespread appeal of visible geo- 
logic features. Cultivation of this natural interest 
will be a valuable contribution to cultural education 
in a materialistic age, and may prove to be the most 
effective means of insuring a flow of high-grade re- 
eruits into our professional ranks. When geologists 


are ready to give unified and systematic attention to 
this large and important problem, they will demon- 
strate that the science in this country is really coming 
of age. 
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ADVANCEMENT OF SCIENCE 
THE ELECTION OF DR. CHARLES FRANKLIN KETTERING AS PRESIDENT 


CHARLES FRANKLIN KETTERING was born near Lou- 
donville, Ashland County, Ohio, on August 29, 1876. 
He is vice-president of the General Motors Corpora- 
tion and general manager of its Research Laboratories 
Division. Many and various honors have been be- 
stowed on Kettering, including doctor’s degrees from 
several universities, medals, honorary memberships in 

technical societies, election to the National Academy of 
” Sciences and the American Philosophical Society, 
Chevalier, Légion d’Honneur, and the Order of the 
Crown of Belgium. 

He is a director of the National Inventors Council, 
head of the committee appointed by President Roose- 
velt to investigate and report on the American patent 
system, a trustee of Antioch College and supporter of 
its researches on photosynthesis. 

To his co-workers in the laboratories Kettering is 
referred to as “the Boss,” and hosts of his friends 
affectionately call him Ket. Although best known to 
the public as an inventor, Ket is most versatile. His 
achievements in organized industrial research and de- 
velopment have probably been more important to man- 
kind than his personal inventions, even though these 
include among many the Deleo system for the start- 
ing and ignition of automotive engines. As occasions 
demand he becomes a great engineer, a scientist of 


note, a financier, an industrialist, a publie benefactor, 
a humorist, a lecturer and, by no means least, a phi- 
losopher. Many of his homespun philosophical say- 
ings are not only profound but embarrassingly hum- 
bling. 

In the great industrial upsurge of the past half 
century led by science and technology, the automotive 
industry has been one of the main spearheads. In 
turn, Kettering has been one of the main spearheads 
of the automotive industry. He has not only been 
part and parcel of this great forward movement, but 
as much as any one now living he typifies it. 

One way to advance science is to use it. Ket has 
spent his life using and thus helping to advance sci- 
ence. “Research,” he has said, “is an organized 
method of finding out what you are going to do when 
you can’t keep on doing what you are doing now. 
. . . Research is a state of mind.” The world and 
science can not keep on doing what they have been 
doing. Paraphrasing Ket, the future of science and 
society will be an endless series of states of mind. 
The American Association for the Advancement of 
Science should receive great inspiration from his lead- 


ership during the coming year. 
P ZaY JEFFRIES 
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CLEVELAND, OHIO - 


THE EDITING OF SCIENCE 


Firty years ago, on January 4, 1895, the first issue 
of Science, New Series, was published. It was the 
successor to a journal published from 1883 to 1894 
under the same title which had been acquired by Dr. 
James McKeen Cattell. Science, New Series, for a 
number of years had no named editor but appeared 
under the sponsorship of an “Editorial Committee” 
consisting of eighteen of the leading American scien- 
tists of the day, who together represented all the prin- 
cipal fields of the natural sciences. This editorial com- 
mittee was continued, with a few changes, for nine 
years (1895-1903), during which eighteen volumes 
were printed, consisting of 17,332 pages. 

During the succeeding nine years, in which eighteen 
volumes were also published, the masthead of SciENcE, 
except in the last two issues, carried only “Mss. in- 
tended for publication and books, ete., intended for 
review should be sent to the Editor of Science, Garri- 
son-on-Hudson, N. Y.” In the last two issues of this 
period (1904-1912) the words “. . . sent to the Editor 
of Science . . .” in the masthead were replaced by 


“'.. sent to Professor J. McKeen Cattell, ...,” a form 
that was continued until the October 5, 1917, issue, 
when the earlier instruction that manuscripts be sent 
to “The Editor of Science” was restored and continued 
until the last issue of 1921. Beginning with the first 
issue of SCIENCE in 1922 and continuing until the issue 
of January 21, 1944, the masthead always carried 
“Edited by J. McKeen Cattell . . .” 

At his death on January 20, 1944, Dr. Cattell had 
completed forty-nine years and three weeks as editor 
of Science. He was not, however, the only editor of 
ScrEeNCE during this long period; his wife, Josephine 
Owen Cattell, was actually, though not formally, co- 
editor from the beginning, and she and Mr. Jaques 
Cattell have continued to edit ScrENCE since the death 
of Dr. Cattell. For fifty years Mrs. Cattell has been 
largely responsible for editing and writing “Scientific 
Notes and News” and arranging them for publication. 
It was she who largely prepared the short articles pub- 
lished under the heading “Scientific Events.” There 
was no part of Scrence, not even the advertising, 
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which was outside the range of her interests and 
responsibilities. 

Dr. Cattell has been praised much and justly for his 
contributions to American science. A considerable 
part of that praise should be bestowed upon a talented 
English woman, Josephine Owen, whom he met as a 
girl while she was studying music in Leipzig and whom 
he married in 1888. For more than fifty-five years she 
was his unfailing helpmate, in the literal and highest 
sense of the word, and contributed very greatly to the 
success of his many undertakings. 

It is difficult to comprehend the enormous task of 
editing Science for fifty years. During all that 
period its pages have been the same size (about 73 by 
103 inches, untrimmed), but its type page was in- 
creased in length and width beginning with the July 
6 issue of 1923. At the same time the type used for 
the principal articles was reduced from ten-point to 
nine-point and the spacing between the lines was re- 
duced a little. The pages after these changes carried 
about 50 per cent. more type than before. In the in- 
terval from January, 1895, to the end of June, 1923, 
the reading text printed in SclENCE amounted to 50,- 
858 pages, every word of which had been scrutinized 
in manuscript and also in both galley and page proofs. 
In the interval from the end of June, 1923, to the end 
of December, 1944, the reading text in ScIENCE 
amounted to 26,922 pages, or to more than 40,000 of 
the type pages used before 1923. Consequently Mrs. 
Cattell has participated largely in the editing of the 
equivalent of 90,000 pages of ScieNcE in the original 
format, or 60,000 of the pages of the size and type 
now in use. 

Readers of journals usually think only of the text 
as requiring attention and labor. However, adver- 
tisements do not appear in journals automatically or 
without editorial work similar to that given the text. 
In publishing trustworthy advertisements a journal 
renders direct service to many of its readers, and in- 
direct service to them because without the revenue 
received from advertisements scientific journals could 
be published only at much higher subscription rates or 
not at all. From the beginning, industries and pub- 
lishers of the highest standing have used ScIENCE as 
a medium for reaching those who will be interested in 
their products. The high standing of Science as an 
advertising medium is proved by the fact that twelve 
companies have advertised in it every year for more 
than forty years. The Macmillan Company has ad- 
vertised in SCIENCE every year for the entire fifty 
years of the existence of the New Series, Henry Holt 
and Company for forty-nine years, Bausch and Lomb 
Optical Company for forty-eight years, Gaertner Sci- 
entific Corporation for forty-six years, and Fisher 
Scientific Company-Eimer and Amend for forty-five 


years. 
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The foregoing is a sketch of the history of the edit- 
ing of ScreNcE since it was acquired by Dr. and Mrs. 
Cattell in 1895, but the Association must also look 
toward the future. It is widely known to members 
of the Association that in 1925 Dr. and Mrs. Cattell 
entered into an agreement with the Association under 
the terms of which the Association agreed to purchase 
subseriptions for either Science or The Scientific 
Monthly for each of its members during the lifetime 
of Dr. Cattell, and under which Science would be- 
come the property of the Association upon the death 
of Dr. Cattell, subject to the payment of an annuity 
to his estate for a period of ten years, the amount of 
the annuity depending upon the profits from publish- 
ing SCIENCE during the preceding five years. Upon 
the death of Dr. Cattell on January 20, 1944, Science 
became the property of the Association. Dr. Cattell 
wisely wrote into this agreement with the Association 
the provision that after his death Science should con- 
tinue to be edited for three months by The Science 
Press, the registered name under which Dr. and Mrs. 
Cattell conducted their publishing enterprises, and as 
long thereafter as might be consonant with the inter- 
ests of the Association. After careful consideration, 
the Executive Committee voted on last May 7 that the 
Association should take over the editing and publish- 
ing of SCIENCE as soon as it should be feasible to do so. 

In order to determine the amount of the annuity 
payable by the Association to Dr. Cattell’s estate it is 
necessary to have the books of account of The Science 
Press and The Science Press Printing Company 
audited by certified public accountants for the five 
years since 1939 to 1943, inclusive. This audit is as 
necessary in filing returns of the amount of the estate 
to the State of Pennsylvania for tax purposes as it is 
for the Association. Consequently, every effort has 
been made since March, 1944, to get the necessary 
audit. Conditional promises of audits have been re- 
peatedly made, but the loss of men from the auditing 
firms to our Armed Forces made it impossible to ful- 
fill them. However, Price, Waterhouse & Co., one 
of the leading auditing companies in the country, has 
made a firm commitment to start the audit next April. 
Although the audits have not been made, it is reason- 
ably certain that the annuity will be somewhat in ex- 
cess of $20,000 a year, the exact amount depending on 
the average purchasing value of the dollar year by 
year relative to that in 1938. Such an annuity is of 
course a serious matter, but, as the financial reports 
of the Association for 1944 will show when they shall 
have been completed and published in Sciencg, the 
annuity is not anything to cause apprehension. 

In addition to the audit, there are other important 
matters to consider in order to edit and publish 
Science. There are the problems of office space, the 
securing of office equipment, the employing of com- 
petent personnel, all of which have become steadily 
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more difficult to solve in Washington. In view of all 
these difficulties the Executive Committee, at a meet- 
ing held in Washington on November 14, voted that an 
agreement be entered into “with Mrs. Josephine Owen 
Cattell and Mr. Jaques Cattell for editing ScrmNncE 
until Decerhber 31, 1945, and that the names of Jose- 
phine Owen Cattell and Jaques Cattell shall appear 
as editors of SciENCE, and that the editing of ScreNcE 
shall be under the direction of the Executive Com- 
mittee during that period.” The arrangements are 
mutually satisfactory and the details are being re- 
duced to written form. The Association, however, 
has taken over the advertising of Sciencr, with Mr. 
Theo. J. Christensen, lately of the Ohio State Uni- 
versity Research Foundation, as Advertising Man- 
ager; Mr. Christensen is also Advertising Manager 
of The Scientific Monthly. 

It follows from these arrangements that contribu- 
tions for publication in Science during this year 
should be sent directly to the Editors of Sciences, 
The Science Press, Lancaster, Pa. Contributions for 


OFFICERS 


By mail ballot of the Council, the following officers 
were elected for the terms indicated, beginning on 
January 1, 1945. 

Officers Elected for One-Year Terms 


President: Charles F. Kettering 

Vice-Presidents of the Association and Chairmen of 
the Sections: 

Mathematics (A): E. P. Lane, University of Chicago 

Physics (B): R. C. Gibbs, Cornell University 

Chemistry (C): Henry Eyring, Princeton University 

Astronomy (D): J. J. Nassau, Case School of Applied 
Science 

Geology and Geography (E): Arthur Bevan, University 
of Virginia 

Zoological Sciences (F): Carl G. Hartman, University 
of Illinois 

Botanical Sciences (G): F. D. Kern, Pennsylvania 
State College 

Anthropology (H): A. Irving Hallowell, Northwestern 
University 

Psychology (I): Florence L. Goodenough, University 
of Minnesota 

Social and Economie Sciences (K): (No nomination) 

History and Philosophy of Science (L): John F. Ful- 
ton, Yale University 

Engineering (M): George A. Stetson, Editor, Mechan- 
ical Engineering 

Medical Sciences (N): Warfield T. Longenpe, the Johns 
Hopkins University - 

Agriculture (O): William A. Albrecht, University of 
Missouri 
Education (Q): H. H. Remmers, Purdue University 
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publication in The Scientific Monthly should be sent, 
as heretofore, to Dr. F. L. Campbell, the Smithsonian 
Institution Building, Washington 25, D. C., and all 
communications relative to advertising in either jour- 
nal should be addressed to Mr. Theo. J. Christensen, 
Smithsonian Institution Building, Washington 25, 
D. C. 

If by any chance manuscripts offered for publica- 
tion in ScrENCE should be sent to the Office of the 
Permanent Secretary they will be promptly forwarded 
to the editors, for it will be the unvarying policy of 
the staff of the Office of the Permanent Secretary to 
give Mrs. Cattell and Mr. Jaques Cattell every pos- 
sible assistance in their laborious task of editing 
Science. The long experience and great success of 
Mrs. Cattell, sketched above, are conclusive evidence 
of her competence. May she continue to have health 
and strength to carry successfully her part of the 
heavy responsibilities the Association entrusts to her 


! 
and to her son! F. R. Mouton, 


Permanent Secretary 


FOR 1945 


Officers Elected for Four-Year Terms 


Members of the Executive Committee: Anton J. Carl- 
son, University of Chicago; Walter R. Miles, Yale Uni- 
versity 

Elected Members of the Council: R. E. Buchanan, Iowa 
State College; Fay-Cooper Cole, University of Chicago 

Permanent Secretary: F. R. Moulton 

General Secretary: Otis W. Caldwell 

Treasurer: W. E. Wrather 

Secretaries of Sections: 

Mathematics (A): R. W. Brink, University of Minne- 
sota 

Physics (B): (No nomination) 

Chemistry (C): Neil E. Gordon, Wayne University 

Astronomy (D): C. C. Wylie, University of Iowa 

Geology and Geography (E): George W. White, Ohio 
State University 

Zoological Sciences (F): J. W. Buchanan, Northwest- 
ern University 

Botanical Sciences (G): G. W. Martin, University of 
Iowa 

Anthropology (H): Gladys Reichard, Barnard College 

Psychology (I): H. E. Burtt, the Ohio State University 

Social and Economic Sciences (K): (No nomination) 

History and Philosophy of Science (L): Raymond J. 
Seeger, George Washington University 

Engineering (M): Frank D. Carvin, Newark College 
of Engineering 

Medical Sciences (N): Malcolm H. Soule, University 
of Michigan 

Subsection on Dentistry (Nd): Isaac Schour, Univer- 
sity of Illinois 
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Agriculture (0): E. E, DeTurk, University of Illinois 
Education (Q): D. A. Worcester, University of Ne- 
braska 
Section Committeemen 


(Elected by respective Section Committees for four-year 
terms beginning January 1, 1945.) 

Mathematics (A): C. V. Newsom, Oberlin College 

Physics (B): F. G. Brickwedde, National Bureau of 
Standards 

Chemistry (C): George Glockler, University of Iowa 

Astronomy (D): Otto Struve, Yerkes Observatory, 
Williams Bay, Wis. 

Geology and Geography (E): Kenneth K. Landes, Uni- 
versity of Michigan 

Zoological Sciences (F): Franz Schrader, Columbia 
University 

Botanical Sciences (G): A. 8. Foster, University of 
California 
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Anthropology (H): Harry L. Shapiro, American Mu- 
seum of Natural History, New York 

Psychology (I): D. G. Marquis, 2101 Constitution Ave- 
nue, Washington, D. C. 

Social and Economie Sciences (K): (No election re- 
ported) 

History and Philosophy of Science (L): Waldemar 
Kaempffert, The New York Times, New York, N. Y. 

Engineering (M): Paul L. Hoover, Case School of Ap- 
plied Science, Cleveland, Ohio (term expires December 
31, 1947); Ovid W. Eshbach, Northwestern University 
(term expires December 31, 1948) 

Medical Sciences (N): C. Philip Miller, 5757 Kimbark 
Avenue, Chicago, Il. 

Agriculture (0): F. D. Keim, University of Nebraska 

Education (Q): Gerald S. Craig, Teachers College, 
Columbia University 


OBITUARY 


LYSTER HOXIE DEWEY 

In the passing of Lyster Hoxie Dewey, who died on 
November 27, 1944, at Kenmore, N. Y., at the age of 
79, science has lost a widely recognized authority in 
his chosen field of work, and his former co-workers a 
beloved friend. 

Mr. Dewey was born at Cambridge, Michigan, on 
March 14, 1865, the son of Francis A. and Harriet 
(Smith) Dewey. He was educated in the public 
schools of Michigan, graduating from the high school 
at Tecumseh in 1885, and from the Michigan Agricul- 
tural College (now the Michigan State College) in 
1888. For a period of two years he taught botany at 
the Michigan Agricultural College, and in September, 
1890, he was appointed an assistant botanist in the 
U. 8. Department of Agriculture. His earlier work 
in the department was with grasses and weeds, and 
from 1899 to the time of his retirement in 1935 he was 
in charge of investigation and research relating to all 
fiber plants other than cotton. 

Among the varioas lines of work conducted by Mr. 
Dewey were his investigations relating to flax and 
hemp. His selections of fiber flax and hemp resulted 
in the development of improved strains, and elimi- 
nated the necessity of importing seed of fiber flax 
from Europe, and hemp seed from China. Experi- 
mental work ‘with sisal, henequén and other tropical 
fiber plants was conducted in Puerto Rico in cooper- 
ation with the Federal Agricultural Experiment Sta- 
tion at Mayaguez. He visited the Bahama Islands, 
Cuba and Mexico for the purpose of studying the pro- 
duction of sisal, henequén and other hard fibers in 
these countries, and in 1911 represented the U. S. De- 
partment of Agriculture at the World Fiber Congress 
held at Sourabaia, Java. During this same year he 
conducted fiber investigations in Algeria, Ceylon, the 


Federated Malay States, Japan and the Hawaiian 
Islands. 

During his long period of service Mr. Dewey pub- 
lished numerous circulars, bulletins and articles on 
grasses, weeds and fiber plants. All of them bore evi- 
dence of his unusual background of knowledge of 
these subjects, and his insistence that each plant be 
known by its correct name. After his retirement at 
the age of 70, in 1935, he prepared the section on fiber 
plants published in “Standardized Plant Names,” and 
also a comprehensive series of articles which were pub- 
lished in Spanish by the Pan American Union in a 
pamphlet entitled “Fibras Vegetales y su Produccion 
en America,” and by the U. S. Department of Agri- 
culture in Miscellaneous Publication No. 518 entitled 
“Fiber Production in the Western Hemisphere.” 

Mr. Dewey during the entire period of his residence 
in Washington took an active part in the civie and 
religious activities of the community in which he lived. 
He was a member of the Petworth Citizens Association 
and took an active part in the prevention of the sale 
of alcoholic beverages in the vicinity of schools. He 
was a member of Gunton-Temple Memorial Presby- 
terian Church, in Washington, and an elder in that 
church for forty-two years, including thirty-eight years 
as Clerk of Sessions. He was also a member of the 
Botanical Society of Washington, the Biological So- 
ciety of Washington, the Washington Academy of Sci- 
ences, the American Genetic Association, the American 
Association for the Advancement of Science and the 
Michigan State Alumni Association. 

In 1889, Mr. Dewey married Miss Etta Conkling, 
with whom he had studied botany in the Tecumseh 
High School, and she was a most helpful inspiration 
during all his life. They had two children, Grace 
Marguerite, who is now Mrs. Carl G. Frost, of Ken- 
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more, N. Y., and Mary Genevieve, who died at the age 
of 17. After a useful life devoted to her family and 
the service of others, Mrs. Dewey died at her home 
in Washington in 1938. 

Those who were most intimately associated with. 
Lyster Hoxie Dewey found in him an inspiring ex- 
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ample. His kindness, modesty, devotion to duty and 
sterling integrity were ever beyond reproach. His 
work remains as a monument to an exceptionally 
useful life, and his memory will be cherished by all 
who knew him. 

Harry T. Epwarps 


SCIENTIFIC EVENTS 


THE MEDICAL HISTORY OF WORLD WAR II 


AccorDING to a report from Colonel Albert G. Love, 
historian of the Army Medical Department, plans 
have been made to complete the medical history of 
World War II six months after victory in the Pacific. 
Several officers are now assigned to the historical pro- 
gram, approximately half of them serving in overseas 
theaters. Most of these officers hold graduate degrees 
in history from leading universities throughout the 
country. They were commissioned in the Medical 
Administrative Corps following completion of train- 
ing in Officer Candidate Schools. They are working 
on the administrative aspects of the medical service 
including supply, personnel, training and hospital con- 
struction. The professional medical experience of the 
Army will be recorded by medical officers especially 
qualified in various specialties. 

By this means the history of the Medical Depart- 
ment in the current conflict should be completed within 
the time limit set by Colonel Love. Previous his- 
tories published by the department appeared several 
years after the cessation of hostilities. Twenty-three 
years were required to complete the medical history of 
the Civil War; ten years to complete that of the first 
World War. Early publication of the current history 
will be advantageous in that many of the administra- 
tive and scientific advances in military medicine will 
be applicable in planning for national defense and 
civilian practice. Thus the things which the Army is 
learning to-day on the world’s battlefronts—improved 
methods of collection and evacuation of the wounded 
with prompt treatment, better medical and surgical 
care, the use of new drugs and appliances, control of 
communicable diseases, advances in reconditioning— 
will be made public while the knowledge acquired by 
the Army is still fresh. 

At a meeting of historical officers held in the Office 
of the Surgeon General on December 6, announce- 
ment was made that sufficient volumes would be pub- 
lished to cover the entire scope of the professional 
and administrative work of the department. Mate- 
rial for the series is rapidly accumulating from in- 
stallations in this country and overseas. Colonel 
Geo. R. Callender, director of the Army Medical 
School, stated that excellent reports on missile casual- 


ties covering several campaigns have been received for 
the volume on wound ballistics. 

The series gives promise of being the most complete 
chronicle of military medical advances hitherto com- 
piled. The Surgeon General and other authorities in 
the War Department are lending their full support. 


THE INSTITUTE OF NUTRITION OF THE 
MICHIGAN STATE COLLEGE 

A NEW service organization has been established at 
the Michigan State College to be known as the Insti- 
tute of Nutrition. It is planned to coordinate and 
integrate instruction and research in nutrition and 
to bring together workers in the field. The program 
in research and teaching of the college has been broad- 
ened to include the production, processing and con- 
sumption of food by man and animal. 

The institute will supply a contact between industry 
and the college to further research in food and nutri- 
tion and will supply the food industry with results 
from the laboratory. It in no sense competes with 
or supplants the research of the Experiment Station, 
but rather will supplement it through additional 
funds. 

An administrative committee of seven has been ap- 
pointed. Its members are R. C. Huston, dean of the 
Graduate School; V. R. Gardner, director of the Agri- 
cultural Experiment Station; C. L. Cole, professor of 
animal husbandry; C. A. Hoppert, professor of bio- 
chemistry; Margaret A. Ohlson, head of the depart- 
ment of foods and nutrition; W. L. Mallmann, pro- 
fessor of bacteriology, and C. F. Huffman, professor 
of dairy nutrition, chairman. 

The objectives of the institute are outlined by the 
committee as follows: (1) To better establish Mich- 


igan State College as a research center of foods and 


nutrition; (2) to provide an organization for grad- 
uate training in foods and nutrition; and (3) to better 
serve the consumer, the farmer and the feed and food 
industries. 

The institute will receive aid for its maintenance 
from the college, and it is hoped that industry, trade 
associations and agricultural organizations will pro- 
vide grants for research and industrial fellowships, so 
that the scope and extent of the work may be mate- 
rially increased. 
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THE AMERICAN PHYSICAL SOCIETY 

THE two hundred and sixty-fifth meeting of the 
American Physical Society, which is the “1944 annual 
meeting,” as already announced, will be held at Co- 
lumbia University, New York City, on January 19 
and 20. The American Association of Physics Teach- 
ers holds concurrent meetings. The registration desks 
for the two societies will. be in the Pupin Physics Lab- 
oratories, where all the sessions will be held, except 
the session on Saturday morning. The council will 
meet at 8 P.M. on Thursday in the Men’s Faculty Club. 
The business meeting will be held at 10 a.m. on Satur- 
day. 

The retiring address of the president, Professor A. 
J. Dempster, of the University of Chicago, entitled 
“Twenty-Five Years of Mass-Spectroscopy,” will be 
delivered after the business meeting and will be fol- 
lowed by the two formal annual events of the Amer- 
ican Association of Physies Teachers—the award of 
the Oersted Medal to a distinguished teacher of physics 
and the delivery of the fourth Richtmyer Lecture. 

At the invitation of the council, a symposium on 
“The Physics of the Solid State” has been arranged. 
Six members of the society—S. Dushman, T. A. Read, 
F. Seitz, W. Shockley, S. Siegel and R. Smoluchowski, 
will take part. The fourteen papers are distributed 
among three sessions on the morning and afternoon 
of Friday and on the afternoon of Saturday. This 
symposium may be the prelude to the establishment 
in the society of a Division of the Physics of the Solid 
State. Time for a discussion of this step has been 
provided in the schedule of the symposium, beginning 
at 5 P.M. on Friday. 

Sessions for other invited papers and for contrib- 
uted papers will be held on Friday morning, begin- 
ning at 9:30, and in the afternoon. 

The dinner of the two societies, advance reserva- 
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tions for which are requested, will be held on Friday 
evening at six o’clock at the Men’s Faculty Club. 


COLE PRIZE OF THE AMERICAN MATHE- 
MATICAL SOCIETY 

At the 1944 annual meeting of the American Mathe- 
matical Society, which was held in Chicago on Novem- 
ber 24 and 25, the Frank Nelson Cole Prize in Algebra 
was awarded to Dr. Oscar Zariski, professor of mathe- 
maties at the Johns Hopkins University, for his “bril- 
liant research in the field of algebraic geometry.” The 
award was made on the basis of the following four 
papers published during the period 1939-1943: 


‘*Some Results in the Arithmetic Theory of Algebraic 
Varieties,’’ American Journal of Mathematics, Vol. 61, 
pp. 249-294, 

‘* Algebraic Varieties over Ground Fields of Character- 
istic Zero,’’ American Journal of Mathematics, Vol. 62, 
pp. 187-221. 

‘*The Reduction of the Singularities of an Algebraic 
Surface,’’ Annals of Mathematics, Vol. 40, pp. 639-689. 

‘*Local Uniformization on Algebraic Varieties,’’ An- 
nals of Mathematics, Vol. 41, pp. 852-896. 


The Cole Prizes were founded in honor of Professor 
Frank Nelson Cole, of Columbia University, on the 
oceasion of his retirement as secretary of the Amer- 
ican Mathematical Society, and editor of the Bulletin. 
Professor Cole was the secretary of the society for 
twenty-five years, from 1896-1920. The awards are 
in algebra and the theory of numbers and are made 
every five years. The recipient must be a member of 
the society and not more than fifty years of age at 
the time of the publication of the memoir for which 
the prize is awarded. Winners of the Cole Prize in 
Algebra have been Professors L. E. Dickson and A. A. 
Albert, both of the University of Chicago. 


SCIENTIFIC NOTES AND NEWS 


Dr. IsataH Bowman, president of the Johns Hop- 
kins University, has been elected a corresponding 
member of ‘the Sociedad Chilena de Historia y Geo- 
grafia. 

Dr. Hartow SuHap ey, director of Harvard College 
Observatory, has been reelected to the presidency of 
the Society of the Sigma Xi. Dr. Frank B. Jewett, 
president of the National Academy of Sciences, has 
been elected a member of the national executive corn- 
mittee, and Dr. M. C. K. Jones, of the Esso Research 
Laboratories, Elizabeth, N. J., has become a member 
of the national membership committee. 


THE National Aeronautics Association has awarded 


the Frank G. Brewer Trophy to Dr. Edgar Fuller, 
assistant director of the Civil Aeronautics Adminis- 
tration Aviation Education Program in recognition 
of his work in assisting state governments to develop 
programs in aviation education, including actual flight 
training. Special record certificates have been given 
to Igor Sikorski for helicopter performance and to 
Colonel C. A. Peterson and Lieutenant Colonel Jack 
H. Carter, of the Army Air Forces, for west-east 
transcontinental speed records. 


Tue Remington Honor Medal was presented to Dr. 
Harvey Evert Kendig, dean of the School of Phar- 
macy of Temple University, Philadelphia, at a dinner 
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given on December 12 at the annual meeting of the 
New York Branch of the American Pharmaceutical 
Association. 


A GOLD medal in recognition of distinguished service 
in the pharmaceutical field commemorating William 
Proctor, Jr., “Father of American Pharmacy,” will 
be presented to Dr. Ivor Griffith, president of the 
Philadelphia College of Pharmacy and Science, at a 
dinner to be held on the evening of January 23 at 
the Bellevue-Stratford Hotel, Philadelphia. 


Wim J. JupD, in charge of plant propagation 
at the Arnold Arboretum of Harvard University, has 
received the Veitch Memorial Gold Medal of the Royal 
Horticultural Society, London. The Veitch medals are 
awarded annually to individuals who have made im- 
portant contributions to the field of horticulture. The 
two other recipients this year are Colonel S. R. Clark, 
of Sussex and the Isle of Wight, and Dr. J. Rams- 
bottom, of the British Museum of Natural History. 


A portrait of Professor J. B. Davidson, head of 
the department of agricultural engineering at Iowa 
State College, was presented to the university on 
November 18. R. H. Driftmier, president of the 
American Society of Agricultural Engineers, presided, 
and Dr. R. M. Hughes, president emeritus of Iowa 
State College, was among the speakers. 


Proressor CHARLES A. Kraus, of Brown Univer- 
sity, has been elected a regional director of the Amer- 
ican Chemical Society to sueceed Professor Arthur 
J. Hill, of Yale. Dr. Edward R. Weidlein, director 
of the Mellon Institute for Industrial Research, has 
been reelected a regional director, and Dr. Willard H. 
Dow, president of the Dow Chemical Company, has 
been reelected a director-at-large. The following 
councilors-at-large have been elected: Dr. Harry L. 
Fisher, U. S. Industrial Chemicals, Stamford, Conn.; 
Dr. Donald B. Keyes, director, Office of Production 
Research and Development of the War Production 
Board, and chairman of the Chemical Referee Board 
of the office; Professor Harry B. Weiser, Rice Insti- 
tute, Houston, Texas; Dr. Robert R. Williams, chem- 
ical director, Bell Telephone Laboratories, New York. 


TueE Mycological Society of America announces the 
election of the following officers: President, Dr. Frank 
D. Kern, Pennsylvania State College; Vice-president, 
Dr. George B. Cummins, Purdue University; Secre- 
tary-Treasurer, Dr. F. K. Sparrow, University of 
Michigan; Councilors, Dr. G. W. Martin, University 
of Iowa, and John A. Stevens, Bureau of Plant In- 
dustry, Soils and Agricultural Engineering, U. S. De- 
partment of Agriculture. 


At a recent stated meeting of the Eastern Pennsyl- 
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vania Chapter of the Society of American Bacteri- 
ologists, Dr. Earle H. Spaulding, Temple University 
School of Medicine, and Dr. Harry E. Morton, Uni- 
versity of Pennsylvania School of Medicine, were re- 
elected president and secretary-treasurer, respectively. 


At a luncheon meeting of the Louisiana State 
Chapter of the Society of the Sigma Xi held in the 
Faculty Club of the university on Thursday, Decem- 
ber 14, the following officers for 1945 were elected: 
President, Dr. Max Goodrich (physics); Vice-presi- 
dent, Dr. E. C. Tims (botany) ; Secretary, Dr. George 
H. Mickey (zoology); Treasurer, Dr. P. W. West 
(chemistry); Members of the Nominating Committee, 
Dr. F. B. Kniffen (geology); Dr. 8. J. P. Chilton 
(botany); Dr. M. B. Sturgis (agronomy), and Dr. 
C. W. Upp (animal industry). The retiring presi- 
dent, Dr. A. R. Choppin, dean of the College of 
Chemistry and Physics, presided. 


Dr. HersBert Ruckes, professor of biology in the 
College of the City of New York, has been appointed 
a member of the advisory board of the Watumull 
Foundation, an organization founded for promoting 
better relations between institutions in the United 
States and India. 


Dr. Jan O. M. Brock, associate professor of geog- 
raphy at the University of California at Berkeley, 
has leave of absence to enable him to conduct a study 
under the auspices of the Coolidge Foundation of the 
post-war problems of the Southwest Pacific. 


Dr. WarrEN J. MEAD, head of the department of 
geology of the Massachusetts Institute of Technology, 
will take charge of the coordination and expansion of 
research of the Reynolds Metal Company at Winfield 
Hall, Glen Cove, L. I., formerly the estate of the late 
Frank W. Woolworth. Associated with him will be 
Reid B. Gray, formerly chief of the testing labora- 
tories of the Glenn L. Martin Aircraft Company; Dr. 
Richard J. Lund, until recently mineral consultant of 
the Office of Production Management, and Dr. Samuel 
C. Prescott, emeritus professor of biology of the Mas- 
sachusetts Institute of Technology. 


Tue Smith Chapter of the Society of the Sigma Xi 
held its annual fall meeting on November 15, when 
Dr. C.-E. A. Winslow, director of the Pierce Labora- 
tory of Hygiene of the School of Medicine of Yale 
University, gave a public lecture on “Science and 
Planning in the Post-War World.” The meeting was 
preceded by a dinner. The new officers for the com- 
ing year are: President, Dr. Albert F. Blakeslee; 
President-elect, Dr. Marjorie Williams; Secretary, 
Miss Helen Stobbe, and Treasurer, Dr. S. Meryl 
Rose. 


‘Dr. E. M. WEst, associate professor of botany at 


: 
t] 
a 
a 
Sé 
f 
as 
ti 
oi 
el 
er 
a} 
he 
ne 
bi 
C0 
=| 3 
Re 
Sage 
of 
Fi 
th 
4 
lec 
fr 
me 
pr 
on 
the 
Re 
ley 
= 
tw 
a 
e 
sit, 
Ge 
Ge 
De 
Br 
tar 
ers 
bia 


610 


‘ity 
re- 
aly. 
ate 
the 
ed: 


est- 


rge 
Test 
tee, 
ton 


JANUARY 5, 1445 


the Louisiana State University, has been promoted to 
a professorship, and Dr. Fred G. Brazda, assistant 
professor in the School of Medicine, has been made 
associate professor of biochemistry. 


Dr. Lewis B. Neuson, cechnical agricultural repre- 
sentative with the United States Rubber Company, 
formerly instructor in the soils department of the 
University of Wisconsin, has been appointed research 
assistant professor of soils at the Iowa State College. 


Dr. Geratp P. Cooper has resigned from his posi- 
tion in the department of zoology of the University 
of Maine, to join the staff of the Institute for Fish- 
eries Research of the Michigan Department of Con- 
servation at the University of Michigan. 


Dr. Davin C. Prince, vice-president of the Gen- 
eral Electric Company, who has been in charge of 
application engineering for the apparatus department, 
has been appointed supervisor of the general engi- 
neering laboratory, the activities of which will be 
broadened to include the requirements for the entire 
company. 


Dr. PuHivie Levine, formerly associated with the 
Rockefeller Institute for Medical Research, director 
of the Biological Division of the Ortho Research 
Foundation, Linden, N. J., will give on January 11 
the first annual Reginald Knight Smith Lecture on 
“The Rh Factor and Its Clinical Significance.” The 
lecture was established in mémory of Dr. Reginald 
Knight Smith, who served as chief of the Division of 
Obstetrics of Mount Zion Hospital, New York City, 
from 1909 to 1937, in recognition of his outstanding 
medical service to the community. 


Dr. HERMANN OtTo LAuRENZ FISCHER, research 
professor at the University of Toronto, will deliver 
on January 18 the fourth Harvey Society Lecture of 
the current series at the New York Academy of Medi- 
cine. He will speak on “Biological and Chemical 
Relationships between Hexoses and Inositols.” 


Dr. CiypE E. KEEsr, professor of biology at Wes- 
leyan College, Macon, Ga., delivered on December 18 
two illustrated lectures on genetics sponsored by the 
department of zoology of the Louisiana State Univer- 
sity. The first, entitled “Researches on Unit Character 
Genes,” was followed by a coffee honoring the speaker. 
The subject of the evening lecture was “Medical 
Genetics.” 


Proressor L. C. Dunn, of Columbia University; 
Dean Raymond Kirk, of the Polytechnic Institute of 
Brooklyn, and Dr. Harry Grundfest, national secre- 
tary of the American Association of Scientifie Work- 
ers, on December 15 addressed a forum on “Post-war 
Policy in Science in the United States” held at Colum- 
bia University under the auspices of the New York 
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Branch of the American Association of Scientific 
Workers. 


Proressor E. Newton Harvey, of Princeton Uni- 
versity, delivered on December 14 the first lecture of 
the current session of the Osler Clinical Society, a 
society of undergraduate students, at the College of 
Medicine of the University of Vermont. The title of 
his address was “Decompression Sickness and the 
Formation of Bubbles in Blood and Tissues.” 


THE 1945 Winter Technical Meeting of the Institute 
of Radio Engineers will be held at the Hotel Commo- 
dore, New York City, from January 24 to 27. It is 
requested that reservations be made at once. The 
annual banquet will be given at 7 P.M. on the evening 
of January 25, when the address of the retiring presi- 
dent will be made. The president’s luncheon honoring 
Dr. W. L. Everitt will be given at 12:30 on Friday, 
January 26. 


THE Oleson plant collection, which is said to number 
between fifteen thousand and twenty thousand speci- 
mens, has been donated by the Oleson Estate to the 
Herbarium of Iowa State College. The collection 
includes algae, lichens, fungi, mosses, ferns and flow- 
ering plants. The moss collection is made up of 
Grout’s specimens from Vermont, while the foreign 
plants include specimens from Ireland, England, Nor- 
way, Sweden, Spain, Switzerland, the Sahara Desert, 
South Africa, Turkey, India, Japan and China. 


The Times, London, states “that it can now be made 
public that an important meteorological station, which 
has played a vital part in military, naval and air 
operations against the continent, has been operated by 
Norwegian forees on the Arctic Norwegian island of 
Jan Mayen for the past three and a half years. Eight 
times a day since March, 1941, weather reports from 
this island, which lies in latitude 71 deg. N., far to 
the north of Iceland, have been flashed by radio to 
Britain.” 

A RECEPTION was held recently at the formal open- 
ing of the Society for Visiting Scientists, London, 
by Professor F. G. Donnan, president of the society, 
and Sir Maleolm Robertson, M.P. The Times, Lon- 
don, writes: “The society has been founded to provide 
a center of welcome and information for scientists 
from overseas visiting London. It also arranges meet- 
ings for the various groups of oversea scientists at 
present in this country to enable them to meet British 
scientists and their own colleagues of other nations. 
The society’s house contains a lounge, restaurant and 
some dormitory accommodation.” 


Iv is reported in the daily press that the Mineralog- 
ical Museum of the University of Liége was destroyed 
by fire on the day that the city was evacuated by the 
Germans. 
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Tue British Secretary of State for the Colonies has 
appointed a tsetse fly and trypanosomiasis committee 
to consider and advise on the coordination of action, 
including research, directed against human and animal 
trypanosomiasis, and, in particular, against the tsetse 
fly as the chief vector. The committee, on which the 
Dominions Office and the Sudan Government are rep- 
resented, will report from time to time to the Secre- 
tary of State for the Colonies, and on all matters 
affecting research its recommendations will be referred 
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to the Colonial Research Committee for comment and 
advice before submission to him. 


Tue name of Professor A. C. Waters, geologist of 
the U. S. Geological Survey, was accidentally omitted 
from the article in Science of August 11, p. 126, 
giving the names of those who received stars for the 
first time in the seventh editicn of American Men of 
Science. 


DISCUSSION 


IMPROBABILITY AND IMPOSSIBILITY 


M. Lecomte bu Noiiy, of the Paris Ecole des Hautes 
Etudes, in his remarks on this subject! has proceeded 
on the assumption that the evidence which gave the 
Heisenberg “principle of uncertainty” gave also the 
quietus to “the old determinism” and rendered the 
joint determination of the position and the velocity 
of an electron “a matter of absolute impossibility.” 
But since what is an “absolute impossibility” is evi- 
dently determined, M. du Noiiy feels at a loss and 
invites the comments of others. 

The “uncertainty” about the behavior of an elec- 
tron is ours, not necessarily the electron’s. If the 
method for discovering this behavior happens to 
obseure half of it, that does not signify it to be 
undetermined. Neither does it signify “absolute im- 
possibility” so far even as the discovery of the ob- 
scured portion is concerned. The discovery seems 
theoretically possible still, like, for example, observa- 
tion of the other side of the moon. 

In order to pronounce anything impossible, on 
empirical grounds, exhaustiveness of empirical knowl- 
edge pertaining to it is required. If we say that is 
itself impossible, we then presuppose it in the mere 
assertion. This shows that a judgment of impossibil- 
ity on empirical grounds involves either a certain 
omniscience or else self-contradiction. 

Now self-contradiction is the criterion of impos- 
sibility, on a priori grounds—the a which is not a is 
impossible. The notion of empirically ascertained im- 
possibility is thus seen to entail the notion of purely 
logieal impossibility. In logie there is an interesting 
distinction between kinds of implication, namely, the 
formal, or necessary, and the material; a distinction 
which powerfully illuminates the import of possible 
and impossible. Suppose a proposition entails an- 
other, as in the composite example: If it is October 
13, it is a day of ill luck; then, by necessary impli- 
cation, it is impossible that it be October 13 and not 
a day of ill luck, while by material implication it is 
possible (1) that it is not October 13, yet is a day of 
ill luck, and (2) that it is not the one and likewise 
not the other. The reason for (1) and (2) is just 
1 In Science for October 13, 1944, p. 334. 


that they are contradicted by nothing before, hence 
are not known to be not the case; which allows the 
contingency of their being the case. Such contingency 
is synonymous here with possibility. In general, 
whatever is not irrational will be considered possible, 
in thought. This is an indication that possibility is 
legislated by thought. 

Metaphysically the question (possibility) is equally 
interesting, and it has been a subject for eminent 
thinkers from before Aristotle to our own day. The 
solution proposed by Aristotle in his theory of ente- 
lechies, and other solutions from different viewpoints 
by numerous modern philosophers from Leibniz to 
Whitehead, have rendered the category of possibility 
into clear terms. 

M. du Noiiy’s question about the color of the emul- 
sion in an unexposed photographie film, and his fur- 
ther question of whether color is determinable in 
strict objective terms or must be considered subjec- 
tively, are questions, no doubt, of epistemological 
significance. Color might be variously defined, and 
it is conceivable (hence possible), that some one of 
the definitions would permit a determination of the 
emulsion’s color, if any, without exposure; likewise 
that the definition would enable a physicist to tell 
whether a given substance was colorless. Should M. 
du Noiiy require spectral hues for anything he would 
eall color, and should it be known that the photo- 
graphic film lacked these, that would be an instance 
of the colorless. Again, if perception were a require- 
ment of the definition, and were always lacking, the 
question would be unanswerable. The definition of 
color is of course not one to be given on logical 
grounds merely; but since whatever is not illogical is 
possible, a definition permitting an answer to M. du 
Noiiy’s question is within the bounds of possibility. 

Peter A. CARMICHAEL 

LOUISIANA STATE UNIVERSITY 


PSYCHOLOGICAL DIFFERENCES AS 
AMONG RACES 
Proressor ASHLEY recent comments? 
on race differences leaves me with the feeling that I 
have misunderstood him or failed to understand him. 


1 SCIENCE, n.s., 100: 383-384, 1944. 
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In the early part of his paper, Professor Montagu 
quotes from an observation by Professor Strandskov 
to the effect that if the concept of “races” has any 
validity, the presence of physiological ana “inherent 
response differences” among such groups would seem 
to be almost inevitable. Commenting upon this state- 
ment, Professor Montagu writes that the results of 
forty years of psychological testing have failed to 
reveal differences as among races, whenever these 
studies have been made by “unprejudiced workers.” 
Apart from the somewhat gratuitous reference to un- 
prejudiced workers, this statement as it stands is cer- 
tainly misleading and I believe it is definitely incorrect. 
Psychologists, to be sure, have not always known what 
their tests were measuring, and some of their methods 
have not been above reproach. But investigations of 
race differences in this country have regularly and 
consistently found differences as between the Negro 
and white. Such differences are, of course, subject to 
a variety of interpretations. But the fact of their 
existence can not be denied. I think this distinction 
between fact and interpretation should be clearly 
made. 
Henry E. Garrett 
DEPARTMENT OF PSYCHOLOGY, 
CoLUMBIA UNIVERSITY 


THE DISCOVERY OF COELOPLANA ON 
AMERICAN SHORES 
Species of Ctenophores belonging to the Platy- 
ctenea, of interest to zoologists by reason of their 
degenerate structure, creeping habit and possible evo- 
lutionary relationship with the Turbellaria, have not 
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previously been reported from the shores of the Amer- 
ican continent. During the month of August, how- 
ever, a Ctenophore belonging to this group was found 
to exist in considerable numbers at Miami, Fla. 

Some unusual marine invertebrates were recently 
brought to me for identification by Mr. William Sut- 
cliffe, a student at the Marine Laboratory. I was sur- 
prised to find that they were a species of Coeloplana, 
or a closely related genus. They were identified by the 
flat creeping form, the lack of comb plates and the 
presence of oral papillae. While moving they reached 
a length of 8 mm and when fully extended the tentacles 
measured up to 20 mm. The identification was con- 
firmed by Dr. Libby Hyman, of the American Museum 
of Natural History. 

The specimens upon which identification was based 
were found crawling in considerable numbers over the 
surface of algae and hydroids grown in tanks supplied 
by the laboratory sea water supply. Since their iden- 
tity and importance became known, Mr. Charles Weiss 
has informed me that animals answering to their de- 
seription had previously been observed and photo- 
graphed by him and that they have frequently been 
taken from his floating collectors and rafts in the sea 
water adjacent to the laboratory. 

A careful description, based upon more detailed 
examination, will be published at some future date, 
and in the meanwhile attention is being paid to the 
biology and habits of this unusual and interesting 
animal. 
F. G. Watton SMITH 
UNIVERSITY OF MIAMI MARINE LABORATORY, 

CorAL GABLES, FLA. 


SCIENTIFIC BOOKS 


CANCER 


The Riddle of Cancer. By CuAartEs OBERLING. Trans- 
lated by W. H. Wociom. 196 pages. Yale Univer- 
sity Press. 1944. $3.00. i 


A FEW decades ago cancer research had little to say 
to the interested public and little to offer to the aver- 
age investigator, who needs a guiding idea on which 
to build. Transplantation of tumors had clarified 
some features of neoplastic growth but confused 
others, as it is in many respects a mere tissue graft, 
which, unlike the individual’s own cancer, not infre- 
quently regresses. The virus-induced tumors of chick- 
ens had no homologues among the mammalian tumors, 
and even their cancerous nature was doubted. The 
production of cutaneous tumors by painting the skin 
with tar merely confirmed human observations. Few 
suspected that the action of tar was more than that 
of chronic irritation and that tar contained hydro- 


carbons which in minute amounts were capable of 
transforming normal cells into cancer cells; that these 
hydrocarbons would be synthesized and that their fol- 
low-up would bring steroid hormones and bile acids 
into the orbit of cancer research. Or that the sailor’s 
and farmer’s skin cancer was related to exposure to 
ultra-violet rays, reproducible experimentally at will 
and the carcinogenic dose expressible in terms of 
wave-lengths and quantity of irradiation. Or that 
viruses would be identified in mammalian growth 
and that their presence might be masked to such an 
extent that every mammalian tumor would come under 
suspicion of harboring a virus. Thus cancer research 
has become an expanding branch of science and of 
great interest to the general public. 

Oberling tells his tale simply and vividly, giving the 
historieal background of cancer research and explain- 
ing fully developments in other sciences which have 
made advancement in cancer research possible. 
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In tracing the historical development of knowledge 
of cancer, the tremendous role played by French work- 
ers becomes evident. The scientist most often quoted 
is Borrel, who was among the first to suggest that 
eancer, including that of the breast, was caused by 
virus. He adhered to these ideas despite insufficient 
and often contradictory evidence. No wonder that in 
a leading review of Oberling’s original “Le Probléme 
du Cancer” Borrel is cited in five paragraphs and 
Peyton Rous is not mentioned, though it was the latter 
who, with associates, during several decades of sys- 
tematic research, accumulated a wealth of facts on 
which the virus theory of cancer rests. These facts 
will last even if the virus hypothesis should fall. 
They are duly recognized and related by Oberling, and 
many of the convincing arguments presented by him 
in favor of the virus theory are those of Rous and 
associates. 

“The Riddle of Cancer” is as informative as it is 
interesting. Research workers in the field of cancer 
will often find their opinion questioned or contra- 
dicted; nevertheless, they will be stimulated by this 
book. The correctness of some of the entertaining 
stories “behind the curtain” is difficult to ascertain. 
Hanau, the first to transmit a tumor, is stated to have 
found his work shamefully neglected and in umbrage 
destroyed himself. Hanau had carcinoma of the large 
intestine, which recurred after two operations’; this 
does in part explain his suicide at the age of 41. 
Eloquence and wit are often coupled with overstate- 
ments, e.g., that transplantable tumors are incapable 
of furnishing information applicable to man. From 
the time of the brilliant paper of Hanau up to the 
current papers of Greene on heterotransplantation of 
tumors, experimentation with transplantable tumors 
has contributed much to the understanding of the 
phenomena of cancer. Since tumors arising and 
transplanted in the homozygous stocks behave almost 
like the animals’ own tumors, they may be found 
useful in types of experiments where heterozygous 
mice can not be employed. Investigators must, of 
course, be familiar with the limitations and pitfalls 
of working with transplantable tumors. 

The hypotheses concerning the immediate cause of 
cancer are well reviewed, and the conclusion is reached 
by Oberling that only the virus hypothesis is com- 
patible with all known observations. According to 
him, the great virtue of the mutation hypothesis is 
that it leaves the way open for any etiological con- 
ception; its great fault, that it explains nothing. Is 
it not a good explanation of autonomy, the most im- 
portant feature of a neoplastic cell? Among the 
other objections to the somatic mutation theory of 


1‘*Kin bewegtes Gelehrtenleben.’’ 


By Otto Lubarsch, 
Berlin, 1931. 


Vou. 101, No. 2610 


cancer are that somatic mutations. are rare in mam- 
mals and the few that are known invariably effect 
secondary changes like pigmentation; they are never 
associated with such a radical change as malignant 
transformation of cells. These are hardly convincing 
arguments. The strongest point against the somatic 
mutation hypothesis is the observation that often the 
development of cancer appears to be a step-by-step 
change. In the opinion of Oberling, “Alone among 
the various hypotheses, that of the viruses seems to 
have a real chance of leading to the goal.” Observa- 
tions in support of the virus hypothesis are well re- 
viewed, whereas those against its acceptance are 
minimized. Among these is the individuality of each 
cancer, which in terms of the virus theory would re- 
quire a distinct virus for each tumor in each indi- 
vidual. 

The French edition appeared in 1942. The Jane 
Coffin Childs Memorial Fund made this work avail- 
able to the English-speaking world by entrusting its 
translation, nay, its recast, to no less a craftsman 
than William H. Woglom. The reader may miss the 
charm of the French original, but Woglom has ac- 
complished what is seldom done, the pouring from 
one golden goblet into no baser a metal. 

Jacos FurtH 


PERUVIAN ARCHEOLOGY 
Peruvian Archeology in 1942. By A. L. Kroprr. 
Viking Fund Publications in Anthropology, Num- 
ber Four. 151 pp. 48 plates. 8 text figures. New 
York: The Viking Press. 1944. 


Dr. Kroser visited Peru in March and April of 
1942, journeying from Lima southward to Arequipa 
and northward to Lambayeque. His book, however, 
covers a much larger scope, for it deals with all the 
outstanding problems of Peruvian archeology and 
with the current ideas of the leading field workers. 
In 1925 and 1926, the author had conducted excava- 
tions in both northern and southern Peru, on which 
and on museum collections he based various detailed 
studies. These were partly prepared in collaboration 
with Drs. Gayton, O’Neil and Strong; they were pub- 
lished by the University of California and Field 
Museum. His present work not only continues pre- 
vious studies but is a résumé of the current state of 
Peruvian archeology. 

Dr. Krober points out that some sixty cultural 
phases are now recognized in Peru. Of these, he has 
assembled fifty in a chronological tabulation, which 
presents the cultural sequences as they are now known 
in eight different areas. The author remarks that 
such diagrams tend to crystallize into dogma, but 
they are extremely useful to the non-specialist and 
specialist alike. 

About half of the sixty cultural phases, it is inter- 
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esting to note, have been discovered or distinguished 
since 1910. Dr. Krober comments that “the doubling 
of archeological operative categories in one working 
life-time is a sign of the healthy growth of Peruvian 
archeology.” 

While much of the text necessarily is technical and 
detailed, major problems are also discussed. Perhaps 
the most important recent change in regard to Peru- 
vian pre-history is that Uhle’s concept of an early and 
primitive fishing population is no longer accepted. 
This culture, represented by massive incised pottery 
from Ancén and Supe, has been known for many 
years. Similar pottery, with regional variations, is 
now known at many other sites both on the coast and 
in the mountains, including the famous ruins at 
Chavin. Archeologists, by demonstrating the distri- 
bution and period of this culture, have a new and 
valuable tool for determining cultural sequence in 
northern Peru, comparable to the widespread Tia- 
huanaco and Inca cultures. 

Dr. Krober has written a clear analysis of the 
famous Paracas culture, which he divides into two 
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major chronological periods. These he places im- 
mediately before and after early aspects of Nasca 
art. He has also discussed in detail the stone carv- 
ings of Chavin and Sechin, which have been described 
by Drs. Bennett and Tallo in recent publications. 

In regard to absolute dates of prehistoric culture 
in Peru, Dr. Krober is cautious in view of the lack 
of specific evidence. For some years it has been cus- 
tomary to ascribe early cultures to the early centuries 
of the Christian era. The author writes, “My only 
feeling is that many of the suggested dates have been 
put needlessly far back, which of course is always 
more impressive.” The reviewer voices his agreement 
with this statement, especially in the light of material 
unearthed in Peru in 1943 and 1944. Similar down- 
ward revisions of time estimates have been necessary 
in regions where knowledge of absolute chronology 
has made great advances, such as the southwestern 
United States and the Maya area. 


S. K. LorHrop 
PEABODY MUSEUM, 
HARVARD UNIVERSITY 


SPECIAL ARTICLES 


THE DEGRADATION OF CYSTINE PEPTIDES 
BY TISSUES: 

SEVERAL years ago Bergmann, et al., suggested that 
amino acids might be enzymatically degraded while 
they are yet in peptide combination, yielding by an 
28 dehydrogenation the corresponding “dehydropep- 
tide.”?. Several types of dehydropeptides were syn- 
thesized, and with the discovery that extracts of swine 
kidney could effect the hydrolysis of such peptides the 
possibility that the latter were indeed biological inter- 
mediates seemed valid. The enzyme responsible for 
this hydrolysis was named dehydropeptidase, and it 
was shown to be distinct from those peptidases which 
act upon the peptides of the naturally occurring, satu- 
rated amino acids, t.e., aminopeptidase, carboxypep- 
tidase, ete. The significant products yielded by the 
action of dehydropeptidase were ammonia and the cor- 
responding « keto acid, both derived from the dehydro- 
genated amino-acid moiety.® 

The concept that amino acids in peptide combina- 
tion could be enzymatically attacked was a bold and 
diseerning stroke on Bergmann’s part, for it suggested 

1Qur interest in the cystine-degrading system arose 
from the’ fact that although it is found in certain normal 
tissues, it is the only intracellular enzyme that we have 
encountered which appears to be completely absent in 
every kind of cancerous tissue studied, c.f., J. P. Green- 
stein, Gibson Island Conference on Cancer, 1944. 

2M. Bergmann, V. Schmitt and A. Miekeley, Zeits. 
physiol. Chem., 187: 264, 1930; M. Bergmann and K. 
Grafe, Zeits. physiol. Chem., 187: 187, 1930. 


3M. Bergmann and H. Schleich, Zeits. physiol. Chem., 
205: 65, 1932 and 207: 235, 1932. 


that the catabolism of proteins could begin at the 
polypeptide stage. Bergmann did not commit himself 
on what the possible natural precursors of the dehy- 
dropeptides could be. We suggest that the peptides 
of eystine (or eysteine) serve in this capacity, yielding 
by desulfuration the corresponding dehydropeptide, 
and our evidence follows.* 

There is present in certain mammalian tissues an 
enzyme which rapidly degrades cystine (aerobically or 
anaerobically) to pyruvic acid, ammonia and hydrogen 
sulfide.> We have found that certain peptides of 
cystine were degraded to the same products under 
similar conditions. New data on such peptides, their 
derivatives and related substances digested with rat 
liver extracts are given in Table 1. The data reveal 
(1) that the cystine moiety of the vulnerable peptides 
must have either a free amino or a free carboxyl group 
(thus be exopeptides), since glutathione and the dike- 
topiperazines are not attacked; (2) that the sulfur 
atom in an otherwise available substrate must be free 
since S-benzyleysteine is not attacked; (3) that the 
ammonia and pyruvie acid found in digests of the 
vulnerable peptides such as dichloracetyleystine must 
have been evolved from the cystine moiety subsequent 
to the rupture of the peptide bond; (4) that cystine 


4J. P. Greenstein and F. M. Leuthardt, Jour. Nat. 
Cancer Inst., 5: no. 3, 1944 (in press). Cystine and 
cysteine, free or in peptide form, yield identical products, 
and to avoid repetition we shall use only the former term. 
5C. V. Smythe, Jour. Biol. Chem., 142: 387, 1942. 
6 J. P. Greenstein, Jour. Nat. Cancer Inst., 3: 491, 1943. 
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TABLE 1 


AMMONIA AND Pyruvic AcIp DerRIveD FROM VARIOUS Svus- 
STRATES IN RaT LIVER DIGESTS* 


Substrate+ Ammonia N ie 
mols x 10° mols x 10° 
Cystinyldiglycinet ............. 10 3 
Cystinyldidiglycine} ........... 11 4 
cee 12 6 
Dichloracetylecystinet .......... 10 6 
Cysteinylcysteine} ............ 6 4 
Bisanhydrocystinyleystine ...... 0 0 
Anhydrocysteinylcysteine ....... 0 0 
Glutathione (oxidized or reduced) 0 0 
0 0 
Chlioracetylalanine ............. 0 0 
Chloracetyldehydroalanine ...... 19 16 
Glycyldehydroalanine .......... 21 19 


* Mixtures incubated for 2 hours at 37° C consisted of 2 cc 
rat liver extract equivalent to 600 mgms of tissue plus 1 
cc phosphate buffer at pH 7.0 plus 1 ce substrate solution at 
25 x 10-* mols concentration. Blanks subtracted from test 
8. of sylfur-containing compounds was 
25 x 10-6 mols S. 


of substrates, etc., given in footnote 4. 
and its peptides are degraded to a nearly equal extent 
in the same time interval, and (5) that related pep- 
tides such as alanylglycine, glyeylalanine and chlora- 
cetylalanine are not degraded under these conditions. 

The products found in digests of the exocystine 
peptides are certainly derived subsequent to the hy- 
drolysis of the peptide bond. If it is assumed that 
these peptidases, using alanylglycine, triglycine and 
latter degraded as usual, a puzzling dilemma arises. 
To hydrolyze these peptides at the rate required, the 
presence of an active aminopeptidase for such sub- 
strates as cystinyldiglycine, cystinyldidiglycine and 
diglycyleystine, and the presence of a correspondingly 
active carboxypeptidase for dichloracetyleystine, would 
be expected. When however the same liver extracts 
were tested by the usual titrametrie procedures for 
these peptidases, using alanylglycine, triglycine and 
chloracetyltyrosine as substrates, no activity at all 
could be noted within the two-hour incubation period. 
Adherence to the idea that the cystine peptides, as 
such, are hydrolyzed would demand the presence in 
liver of an aminopeptidase and a carboxypeptidase 
inactive toward the classical substrates for these en- 
zymes, and specific for cystine peptides. While this 
possibility can not be arbitrarily denied, we have pre- 
ferred to suggest another mechanism. 

It is proposed that the exocystine peptides are (I) 
first desulfurated to yield the corresponding «8 un- 
saturated dehydropeptide (peptide of dehydroalanine) 
plus hydrogen sulfide and sulfur, followed by (II) the 
hydrolysis of the dehydropeptide to the principal 
products of pyruvic acid and ammonia. Using di- 
chloracetyleystine as the type for all susceptible eys- 
tine peptides, the reactions may be formulated as 
follows: 
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(1). [CICH,CONHCH (COOH)CH.S — 
Dichloracetyleystine 
— 2[CICH.CONHC (COOH) = CH,] + H.S+8 
Chloracetyldehydroalanine 
(II.) [CICH,CONHC(COOH) = CH] 


0 
—> CICH,COOH + NH, + CH,COCOOH 


This concept is based upon the following lines of 
evidence: (a) the failure of S-benzyleysteine to be 
degraded suggests the precedence of the desulfuration 
reaction; (b) by the use of chloracety]- and glycylde- 
hydroalanine as substrates we have observed the pres- 
ence of a powerful dehydropeptidase in liver (and in 
other tissues) which degrades both substrates equally 
to pyruvie acid and ammonia (Table 1); (c) we have 
observed that extracts of liver, kidney and pancreas 
(from rats, mice, rabbits and guinea pigs) which de- 
grade cystine peptides to the products noted also 
degrade dehydropeptides to the same products (ex- 
cept sulfur, naturally); whereas extracts of spleen, 
brain and muscle, as well as all types of cancerous 
tissues, from these species, degrade neither kind of 
substrate, and (d) the observation by Bergmann and 
Schleich’ that glyeyldehydrophenylalanylglycine was 
not degraded by dehydropeptidase indicates that for 
enzymatie susceptibility both cystine peptides and de- 
hydropeptides must possess an exo-configuration. In 
extracts of liver, kidney and pancreas, the rate at 
which the dehydropeptides were hydrolyzed was in 
every case much greater than that at which the cystine 
peptides were degraded to the same products, suggest- 
ing that the desulfuration reaction (I) is the rate- 
limiting process in the degradation of the latter sub- 
strates. Dialysis of liver extracts for twenty-four 
hours against either running tap or distilled water 
results in the complete loss in such extracts of the 
capacity to degrade the cystine peptides, although the 
capacity to hydrolyze the dehydropeptides is com- 
pletely retained. This indicates that the systems re- 
sponsible for reactions I and II are separate entities. 
As far as we have gone, it would appear that the 
capacity to degrade cystine peptides to ammonia and 
pyruvie acid and the capacity to degrade dehydro- 
peptides derivable from these eystine peptides to the 
same products either oceur together in the same tissue, 
or, in another kind of tissue, do not occur at all. 
Digests of active tissues with susceptible cystine pep- 
tides do not stop short at reaction I with desulfura- 
tion, but in every case where hydrogen sulfide appears 
in the digests so also do ammonia and pyruvic acid. 

Our findings may be considered to support Berg- 
mann’s original concept of peptide dehydrogenation ; 
we have simply suggested the possible mechanism 
whereby this metabolic step may be effected.’ Because 


7 The interesting observations by B. H. Nicolet, L. A. 
Shinn and L. J. Saidel (Jour. Biol. Chem., 142: 609, 
1942), that treatment of silk with alkali leads to the 
formation of dehydroalanine at positions in the peptide 
chain formerly occupied by serine, raises the question as 
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of the structural requirements of the cystine peptide 
substrates, it is suggested that the enzyme responsible 
for reaction I be designated “exocystine desulfurase.” 
It may be that the exocystine desulfurase-dehydropep- 
tidase system is involved in a detoxification mechanism, 
Free cystine in excess is known to produce hepatic 
and renal damage. Peptides of cystine are more 
soluble than the free amino acid, and it may be ad- 
vantageous for the tissues to destroy the cystine while 
it is in susceptible peptide form before it can accumu- 
late to the free, largely insoluble and certainly toxic 
amino acid.® 
Fiorence M. LevrHarpt 
GREENSTEIN 
NATIONAL CANCER INSTITUTE, 
Nationa. Institute or HEALTH, 
BetHespA, Mp. 


THE DIFFUSION CONSTANT OF 
PENICILLIN 

UsinG the sintered glass membrane technique, the 
diffusion constant of penicillin has been measured over 
the pH range 4.0-8.0. To minimize errors due to the 
decomposition of the active material, the experiments 
were conducted at 0.5° C. Preliminary experiments 
indicated that at low temperatures the rate of decom- 
position of penicillin was not significantly affected by 
concentration at pH 7; this fact has been verified for 
the entire pH > ange covered. 

The diffusion cells were similar to those described 
by Mouquin and Cathcart... They were calibrated 
with 2.0M sodium chloride solutions, the value 1.27 em? 
per day being taken for the diffusion constant of this 
substance at 25.0°.2 Lederle penicillin (sodium salt, 
potency 250-300 Oxford units per mg) was employed. 
At pH 4.0 and 5.0, Na,HPO,-citrie acid buffer was 
the solvent; for the other experiments KH,PO,- 
Na,HPO, mixtures were used. The diffusion con- 
stants were calculated by means of the equation: 


to whether dehydropeptides might not also be derived 
under natural conditions from peptides of serine. This 
possibility must be borne in mind, although there is as 
yet no enzymatic evidence relating to the possible degra- 
dation of serine peptides. We have confirmed Smythe’s 
findings that free serine, unlike free cystine, is not enzy- 
matically attacked in rat liver extracts.5 

8A. C. Curtis and L. H. Newburgh, Arch. Int. Med., 
39: 828, 1927; D. P. Earle and J. Victor, Jour. Exp. Med., 
73: 161, 1941; P. Gyorgy and H. Goldblatt, Jour. Exp. 
Med., 75: 355, 1942. 

9 Since this communication was submitted for publica- 
tion, Dr. Max Bergmann died, untimely, at the height of 
his productivity and usefulness. It is my hope that this 
brief note may serve, even if inadequately, as a tribute 
to the memory of a man who was a great chemist, an un- 
assuming personality and a warmhearted friend.—J.P.G. 
1H, Mouquin and W. H. Catheart, Jour. Amer. Chem. 
Soc., 57: 1791, 1935. 
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where V, is the volume of the cell compartment into 
which diffusion occurs, K is the cell constant, and C, 
and C, are the penicillin concentrations on the “low” 
and “high” sides of the membrane, respectively, at 
the end of time ¢. For experiments of short duration 
(C, < 0.02 C,) this calculation gives results nearly 
identical with those obtained using the more elaborate 
expression derived from the integration of Fick’s first 
law. 

Penicillin concentrations were estimated by a tur- 
bidimetrie microbiological assay procedure, using 
Staphylococcus aureus as the test organism. This 
method will be described in detail in a subsequent 
publication. 

The experimental results are summarized in Table 1. 
Ineluded are the values of C,; essentially, this figure 
represents the concentration difference across the 
membrane throughout the run. Each value for D 
presented is the average of at least two determina- 
tions made with different cells. The average devia- 
tion was about 2 per cent. 


TABLE 1 
pH Ci Do.se 
(Oxford units per ml.) (Cm? per day) 
4.0 50 0.192 
5.0 59 0.165 
6.0 46 0.180 
7.0 45 0.176 
8.0 38 0.178 
7.0 608 0.165 


The change in D observed as the pH is decreased is 
probably a reflection of the conversion of the salt to 
the acid form. Abraham and Chain’ have reported 
that penicillin appears to be a dibasie acid, character- 
ized by “titration constants” of 2.43 and 3.5. 

The last value in Table 1 is the result of an experi- 
ment performed to observe the effect of concentration 
upon the diffusion constant. The significance of this 
datum as compared with the corresponding one at 
lower concentration is uncertain. 

Friedman and Carpenter* have demonstrated that 
the Stokes-Einstein equation (relating D to molecular 
radius) is valid for molecules as small as the hexoses. 
Applying this equation to the data at pH 7 results 
in the value 5.37 A for the radius of the penicillin 
molecule. Assuming the density to be 1.25, the caleu- 
lated molecular weight is 490. This figure is consis- 
tent with the value 510 suggested by Abraham and 


in 3 
Chain. Epwarp H. FriepEN 
DEPARTMENT OF BIOLOGICAL CHEMISTRY, 
THE UNIVERSITY OF TEXAS SCHOOL OF MEDICINE 


2M. L. Anson and J. H. Northrop, Jour. Gen. Physiol., 
20: 575, 1937. 

3 E. P. Abraham and E. Chain, Brit. Jour. Exp. Path., 
23: 103, 1942. 

4L. Friedman and P. G. Carpenter, Jour. Am. Chem. 
Soc., 61: 1745, 1939. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


LYOPHILIZATION APPARATUS 

THE accompanying diagram (Fig. 1) illustrates a 
simple, rugged, inexpensive lyophilization apparatus 
which has been used successfully for moderately large- 
seale laboratory work. 

Approximately 50 pounds of dry ice, broken into 
small lumps by means of an ice chopper, are required 
to fill the insulated chamber. Effective cooling is thus 
maintained without organic solvents and without fur- 
ther attention for at least 24 hours of operation. For 
shorter periods of lyophilization, the dry-ice require- 
ment can be reduced by a false bottom in the dry-ice 
chamber. 

The cylindrical welded steel receiver is unbreakable 
and has a condensing capacity of approximately 6 
liters. The manifold is constructed of pyrex glass 
and is connected to the receiver by means of a rubber 
stopper. Obviously, the design of the manifold and 
the number of outlets can be varied to suit individual 
requirements. A useful design consists of four out- 
lets spaced at 90° intervals to which round bottom 
pyrex-glass flasks of 1- or 2-liters capacity can be 
attached either by ground-glass joints or rubber stop- 
pers. The flasks are filled to about one third of their 
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capacity, and before they are attached to the manifold, 
are rotated in a dry-ice-solvent mixture to freeze the 
material in a thin layer. 

A pressure of approximately 6.2 mm can be attained 


rapidly and maintained by means of a mechanical 
high-vacuum pump of suitable capacity. Approxi- 
mately 1,200 ml of water (300 ml in each of 4 one- 
liter flasks) can be removed in 20 to 24 hours, 

As suggested by Campbell and Pressman! a piece 
of cotton gauze cemented over the manifold opening 
effectively prevents loss of small amounts of dry ma- 
terial during lyophilization. Small leaks which may 
develop in the rubber or ground-glass joints when the 
system is subjected to high vacuum can be prevented 
by the liberal application of a sealing compound such 
as Apiezon Sealing Compound Q.? A sealing com- 
pound of this type, which is plastic at room tempera- 
ture, can be applied quickly and easily and can be 
stripped off and reused. Furthermore, sealing con- 
nections from the outside in this manner obviates the 
use of greases, which may contaminate the material 
during lyophilization or during removal of the dry 
material from the flasks. 

The usefulness of the apparatus can be increased 
by providing the cabinet with casters so that it may 
be moved as required. The vacuum pump, pressure 
gauge and a cold trap for protecting the pump can 
also be mounted on a caster-equipped table so that it 
can be used either with the lyophilization apparatus 
or with other equipment. 

Aprian F. Pomes* 
Grorce W. Irvine, Jr. 
SOUTHERN REGIONAL RESEARCH LABORATORY,* 
NEw ORLEANS, LA. 

1D, H. Campbell and D. Pressman, SCIENCE, 99: 285, 
ea be obtained from the James G. Biddle Company, 
Philadelphia. 


3 On military leave. 
4 This is one of the laboratories of the Bureau of Agri- 


cultural and Industrial Chemistry, Agricultura] Research 


Administration, U. S. Department of Agriculture. 
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— 4 New Authoritative “Treatmeut— 


THEORY OF X-RAY DIFFRACTION IN CRYSTALS 


By W. H. ZACHARIASEN, Associate Professor of Physics, University of Chicago 


The fundamental theories of crystal structure are presented logically and comprehen- 
sively in this book, which will be of particular interest to crystallographers, physicists, 
and chemists, as well as to teachers and students of the subject. Features that make this 
a notable contribution to the study of crystal structure are the extension or generalization 

,of many of the theories now in use, and the introduction of new viewpoints and methods 
of derivation. 


The four chapters give a complete presentation of the theories of space lattices and their 
symmetry properties, and of real and ideal crystals’ x-ray diffraction. Introductory 
material is given in the first chapter; chapter 2 covers the theory of crystal symmetry 
from a fresh point of view, based on original research by the author. In the third chapter 
x-ray diffraction in real and ideal crystals is discussed, with much material never before 
published. Chapter 4 also includes much data not heretofore available, dealing with 
mosaic erystals, and the general theory of x-ray diffraction in disordered erystals. In 
the appendices the elements of dyadic algebra, which the author employs throughout the 
book instead of the usual geometrical methods, are briefly but thoroughly explained. 


Ready January 10 255pages Illus. 5% by 8% $4.00 


SCIENTIFIC SOCIETIES FOOD ANALYSIS 
IN THE UNITED STATES By ANDREW L. WINTON and 
KATE BARBER WINTON 
By RALPH S. BATES, formerly of 
the History Department, Massachu- Methods described in this book include not 
setts Institute of Technology only those that have been tested and adopted 


in this country and abroad, but many that 
have been only recently developed in recog- 
nized laboratories. More than a thousand 
methods and modifications are given; the 
presentation is concise but thorough. Ap- 
proximately 1046 pages; 5% by 875; Prob- 
able price $12.50. Ready in February. 


The only book that gives a full-scale account 
of the evolution of American scientific or- 
ganizations. The volume covers two and a 
half centuries of local, state and national 
societies, as well as specialized branches. 
Approximately 230 pages; 5% by 8%; 
Probable price $3.50. Ready in March. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


TOTAL WAR AGAINST INSECT PESTS 

ToTAL war against man’s insect enemies, with the 
avowed object of total extermination instead of mere 
‘‘eontrol,’’? was offered as a possible and practicable 
program before the New York meeting of the American 
Association of Economic Entomologists, in the address 
of its retiring president, Professor E. O. Essig, of the 
University of California. Man has unintentionally wiped 
out a number of animal species, like the dodo and the 
passenger pigeon; there seems to be no good reason why 
he should not be able to repeat the performance inten- 
tionally with other species he finds obnoxious, if he will 
only plan carefully enough and follow through with suffi- 
- ciently long and intensive campaigns of eradication. 

Success in at least one such campaign was cited by 
Professor Essig. About twenty years ago the Mediter- 
ranean fruit fly, a terrible menace to certain fruit and 
vegetable crops, especially the citrus fruits, was acci- 
dentally introduced into Florida. Drastic measures were 
necessary, but by thorough cooperation among federal, 
state and private interests the last traces of the fly in- 
festation were wiped out in a short time. 

Similar success appears to be in sight in campaigns now 
being waged against other insect pests. Among these, 
Professor Essig mentioned the Mexican fruit fly, pink 
bollworm and sweet-potato weevil in the South, and the 
pear psylla in the Pacific Northwest. Prospective victims 
suggested by the speaker for future anti-insect blitzes 
include Japanese beetle, gypsy moth, browntail moth, all 
kinds of malaria mosquitoes, bedbugs, lice, fieas and 
houseflies. 

A powerful agent in these postwar wars to make crops 
less costly and personal life safer and more comfort- 
able is the now known DDT. At the meeting, the first 
official pronouncement of organized entomological science 
on this insecticide was offered, in the form of a special 
committee report. 

DDT has tremendous possibilities, the report empha- 
sized; but there are also some difficulties attending its 
use that need further investigation without loss of time. 
For this reason, adequate funds and personnel for re- 
search were pointed out as desirable, together with the 
assignment of sufficient quantities of DDT for experi- 
mental purposes. 

DDT’s promise spreads broadly over three fields: public 
health, household comfort and agriculture. In the first 
category come the triumphs already scored by DDT 
against such plagues as malaria and typhus. Household 
comfort will be promoted by the abatement or even the 
complete wiping out of such insects as flies, fleas, bedbugs 
and ‘‘nuisance’’ mosquitoes. DDT can be useful to 
agriculture not only in combating field and orchard in- 
sects, but also in protecting forests, livestock and poultry. 

DDT is poisonous to man and the warm-blooded animals 
generally if swallowed in sufficient quantity, or absorbed 
through oil on the skin. However, as commonly used at 
present, there seems to be an adequate margin of safety. 


Cold-blooded animals, like fish and frogs, and beneficial 
insects are more sensitive; their protection was cited 
as one of the desirable objectives of research. 


ITEMS 

Soviet blood will soon be prepared for fighting shock 
in Russian wounded through use of four complete plasma 
processing units given to the U.S.S.R. Red Cross and Red 
Crescent Societies by the American counterpart of this 
organization, the American Red Cross. Professor Peter 
G. Strelkov, of the U.S.S.R. Academy of Sciences, flew 
to this country to arrange for its use in Russia, and 
Captain John Reichel, Jr., of the Office of the Surgeon 
General of the U. S. Army, will accompany the apparatus 
to Russia to aid in its installation and use. Professor 
Viadimir Lebedenko, Washington representative of the 
Soviet Red Cross, in receiving the apparatus in presenta- 
tion ceremonies stated that the 4,000 pints of blood daily 
that will be processed by the four units will supply the 
Russian armies and civilians in reoccupied areas as well. 
The equipment was paid for from war relief funds given 
the Red Cross by Congress. 


THaT the post-war personal airplane may become as 


easy to fly as it is to tune a push-button radio, is predicted. 


by Oliver L. Parks, president of Parks Air College, at 
East St. Louis, Ill. Progress in the design and develop- 
ment of airplanes and electronic devices will make this 
easy flying possible. In the future it is entirely possible 
that a pilot will be able to take his plane off the ground, 
bring it to the desired altitude, set its nose in the proper 
direction, and by push-button controls, tune it into a beam 
directed at the city of destination. With the aid of an 
automatic pilot the plane would fly on the beam. Such a 
device would not have to be expensive, according to Mr. 
Parks, since the price of automatic pilot devices has gone 
down by several hundred per cent. during the war. 


GAs turbines in railroad locomotives may be widely used 
in the future. Investigations show that they have suffi- 
cient natural advantages to assure them a place of recog- 
nition for such use, was reported by J. T. Rettaliata, of 
the Allis-Chalmers Manufacturing Company, at the New 
York meeting of the American Society of Mechanical En- 
gineers, The speaker gave details of a 4,800 horsepower 
electric-drive locomotive, powered by two gas-turbine 
units. Its top speed when hauling 15 cars weighing 1,000 
tons is 95 miles per hour on a tangent level track. Its 
maximum speed with a single engine in operation, he said, 
would be approximately 70 miles per hour. Operation 
of the locomotive is economical. ‘‘The absence of water 
in the cycle is a natural advantage for railroad service. 
The low maintenance record associated with the oil re- 
finery gas-turbines of similar design encourages the pres- 
ent contemplation that the service charges on locomotive 
units will be correspondingly moderate. As is character- 
istic with all equipment of the turbine type, lubrication 
costs should be exceedingly small; it is estimated that 
they will be less than one per cent. of the fuel costs.’? 


Ne 
Re 


- 
= 
Bes: 
OR! 
S 
enc 
Bool 
Na 
n 
q 


10 


January 5, 1945 SCIENCE—ADVERTISEMENTS 


ll 


Telescopes and Accessories 


Lew 


By GEORGE Z. DIMITROFF and JAMES G. BAKER 
Harvard College Observatory 


This book, the newest in the HARVARD BOOKS ON ASTRONOMY group, 
describes how modern man has learned through procedures and instruments of 
great power to analyse the universe in which he lives. It is written to give both 
pleasure and practical information to the reader. Telescopes are discussed at 
great length in all their intriguing detail and considerable space is devoted to the 
auxiliary instruments that make a telescope highly effective. The book appeals 
to students of science both young and old and to the lay reader and amateur 
astronomer interested in making his own telescope and equipment. Complete 
specifications for the construction of fast photographic telescopes are a unique 
feature of the book. A large number of most interesting and unusual illustrations 
are presented. 


182 Illus.; 309 Pages; $2.50 (1945) 


OTHER HARVARD BOOKS ON ASTRONOMY 


GALAXIES—By Hartow SHapLey 
126 Illus.; 229 Pages; $2.50 


ATOMS, STARS and NEBULAE—By Leo Gotpsere and 
LAWRENCE H. ALLER 
150 Illus.; 323 Pages; $2.50 


THE MILKY WAY—By Bart J. Box and Priscitta F. Box 
93 Illus.; 204 Pages; $2.50 


BETWEEN THE PLANETS—By FietcHer G. Watson 
106 Illus.; 204 Pages; $2.50 


EARTH, MOON and PLANETS—By F. L. Wuippte 
140 Illus.; 293 Pages; $2.50 


THE STORY OF VARIABLE STARS—By L. Campsett and 
L. JACCHIA 
82 Illus.; 226 Pages; $2.50 


Send me the following volumes in the Harvard Books on Astronomy at $2.50 each. 
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McCormick’s PATHOLOGY OF LABOR, 
THE PUERPERIUM AND THE NEW- 
BORN—339 pages, 191 illustrations, 10 
color plates. $7.50 


Hunt’s DISEASES AFFECTING THE 
VULVA—-2nd Edition. 211 pages, 36 
illustrations, 18 color plates. $5.00 


Pottenger’s SYMPTOMS OF VISCERAL 
DISEASE—<th Edition. 442 pages, 
87 illustrations, 10 color plates. $5.00 


Wyburn-Mason’s VASCULAR ABNOR- 
MALITIES AND TUMORS OF THE 
SPINAL CORD—196 pages, 42 illus- 
trations. $6.00 


Bellows’ CATARACT AND ANOMALIES 
OF THE LENS—624 pages, 208 illus- 
trations, 4 color plates. $12.00 


Dodson’s UROLOGICAL SURGERY—750 
pages, 576 illustrations. $10.00 


prot 


The C. V. Mosby Company 


3207 Washington Boulevard 
St. Louis 3, Missouri 


New Books for Your Library 
New Outlooks for Vouse 


Bray’s SYNOPSIS OF CLINICAL LAB- 
ORATORY METHODS—3rd Edition. 
496 pages, 93 illustrations, 20 color 
plates. $5.00 


Herrmann’s SYNOPSIS OF DISEASES OF 
THE HEART AND ARTERIES—3rd 
Edition. 516 pages, 108 illustrations, 
4 color plates. $5.00 


Kuhn’s INDUSTRIAL OPHTHALMOL- 
OGY—294 pages, 114 illustrations, 2 
color plates. $6.50 


Litzenberg’s SYNOPSIS OF OBSTETRICS 
—2nd Edition. 405 pages, 157 illus- 
trations, 5 color plates. $5.00 


Meakins’ PRACTICE OF MEDICINE—4th 
Edition. 1450 pages, 517 illustrations, 
48 color plates. $10.00 


Selling’s SYNOPSIS OF NEUROPSY- 
CHIATRY—500 pages. $5.00 


SCI. 1/45 


Gentlemen: Send me copies of the following 
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MEDICHROME SLIDES 


listed in our new catalog 103 


MA NEUROANATOMY 
A series of 150 2x2” (35 mm.) Kodachrome 
transparencies (lantern slides) — Photomicro- 
graphs made from the collection of Dr. Adolph 
Elwyn, Columbia University, College of Physi- 
cians and Surgeons, N. Y. C. 


MH NORMAL HISTOLOGY 


A series of approximately 1000 2x 2” (35 mm.) 
Kodachrome photomicrographs (lantern slides) 
of Normal Histology. 

CREDIT—Slides from the collections of... 
Dr. Ramon Castroviejo, The Eye Institute, 
Presbyterian Hospital, New York City 
Dr. Moses Diamond, Columbia University 
College of Dentistry, New York City 
Dr. S. R. Detwiler, College of Physicians and 
ys Columbia University, New York 


ity 

Dr. Adolph Elwyn, College of Physicians and 
a" Columbia University, New York 

ity 
Dr. S. I. Kornhauser, University of Louisville, 
Louisville, Ky. 
Dr. Wendell J. S. Krieg, Dept. of Anatomy, 
New York University College of Medicine 
Dr. Daniel Ziskin, Columbia University Col- 
lege of Dentistry, New York City 


ME EMBRYOLOGY 


A series of 16 2x2” Kodachrome Photomicro- 
graphs of Embryology. 


MD DENTAL PATHOLOGY 
A series of 137 2x2” Kodachrome projection 
slides, made with the cooperation of Dr. Charles 
G. Darlington and Dr. Oscar Miller of New 
York University College of Dentistry. 


MO1 OPHTHALMOLOGY 
A series of 200 2x2” (35 mm.) Kodachrome 
slides made with the cooperation of Dr. Donald 
Weeks Bogart of the New York Eye and Ear 
Infirmary, New York City. 


MO2 OCULAR PATHOLOGY 


A series of approximately 260 2x2” (35 mm.) 
Kodachrome Photomicrographs on ocular path- 
ology made with the cooperation of the Insti- 
tute of Ophthalmology of the Presbyterian 
Hospital of New York City. 


MS2 DERMATOLOGY and 
SYPHILOLOGY 
A series of 240 2x2” (35 mm.) Kodachrome 


transparencies (lantern reg made with the 
cooperation of Prof. Frank C. Combes, Dept. 


EAST 23rd STREET, NEW YORK 10, N.Y. 


CLAY- ADAMS 


JUST OUT— 


of Dermatology, N. Y. U. 
College of Medicine; Herman 
Goodman, M.D.; and Dept. 
of Health, N. Y. C.; Theodore 
Rosenthal, M.D., Director, 
Bureau of Social Hygiene. 


MS SKIN-NEVI and CANCER 
A series of 64 2x2” Kodachrome photomicro- 
graphs of the Histopathology of Certain Nevi 
and Cancer. From the Registry of Dermal 
Path., Army Med. Museum, series of the Ameri- 
ean Academy of Dermatology and Syphilology. 
Made with the cooperation of Dr. Fred D. Weid- 
man, Professor of Dermatological Research, 
University of Pennsylvania; and Dr. Hamilton 
Montgomery, Mayo Clinic, Rochester, Minn. 
Syllabus is included with each series. 


MS3 DERMATOLOGY 

A series of 152 2x2” (35 mm.) Kodachrome 
photomicrographs on Skin Diseases made with 
the cooperation of Dr. George M. MacKee, Di- 
rector, and Dr. Charles F. Sims, Associate, New 
York Skin and Cancer Unit of Post- Graduate 
Medical School and Hospital, New York City. 
The classification of diseases follows the classi- 
fication given in the tenth edition of Diseases 
of the Skin by Richard Sutton and Richard 
Sutton, Jr. 


MT TROPICAL DISEASES 


A series of approximately 150 2x2” (35 mm.) 
Kodachrome transparencies (lantern slides). 
CREDIT: Made with the cooperation of Dr. 
Henry E. Meleney, Dr. Harry Most and Dr. 
Dominic DeGiusti, Department of Preventive 
Medicine, New York University College of Medi- 
cine. Slides Nos. MT45, 46, 47 are from the 
Army Medical Museum. 


MU UROGENITAL PATHOLOGY 
A series of 250 photomicrographs, photographs 
of gross specimens and clinical photographs 
being made with the cooperation of Dr. M. 
Melicow, Columbia University College of Physi- 
cians and Surgeons, Department of Urology. 


STRUMPELL and JACOB 


NEUROLOGY CHARTS 
A series of 21 2x2” (35 mm.) Kodachrome 
slides of the well-known Strumpell and Jacob 
Neurology Charts. 


KAPPERS BRAIN CHARTS 
A series of 9 2x2” (35 mm.) Kodachromes of 
the well-known Kappers Charts on the compara- 
tive anatomy of vertebrate brains. 


BANDAGING CHARTS 
A series of 12 2x2” (35 mm.) Koda- 
chromes of bandaging charts. 


SCHULTZE OB CHARTS 
A series of 20 2x 2” (35 mm.) Koda- 
chrome slides of the well-known 
Schultze Obstetrical Charts. 
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LaMotte Outtit for 
determination of Vitamin A 


The importance of 
5 grading fish oils and 
| similar materials ac- 
cording to the vita- 
min A _ content has 
demanded a simple 
means of determin- 
ing vitamin A. This 
LaMotte outfit em- 
ploying the method 
of Dr. B. E. Oser 
provides a_ reliable 
chemical procedure 
to meet this need. 
Complete with color 
standard special com- 
parator, reagents and 
full instructions. 
Price $35.00 f.o.b. 
Towson. 


‘Determine Vitamin C in Blood, 
Urine, Fruits, Vegetables 


The new LaMotte Outfit employs 2-6 Dichlorophenol 
Indophenol in handy tablet form, two color standards 
covering the high and low values, together with neces- 
sary calibrated glassware and reagents. This test is 
designed for the quick and efficient analysis of Vitamin 
C in fasting blood of patients, within the wide range 
of 0.5 mg. to 1.8 mg. per 100 ce. Price complete 
$22.50 f.0.b. Towson. 


LaMotte Chemical Products Co. 
Dept. “H” | Towson 4, Baltimore, Md. 


FOR LATEST AUTHORITATIVE 
REVIEWS ON LABORATORY 
PROCEDURES 


Subscribe to 


A monthly publication com- 
piled for laboratory direc- 
tors, technicians and physi- 
cians. Full of essential facts 
and reviews of current literature on labora- 
tory procedure, professionally edited by R. 
B. H. M. D., Sc. D. A_neces- 
sity in the modern laboratory. Published by 


3514 Lucas Av. St. Louls, Mo. 


SCIENCE offers 
A New Advertising Service 


Beginning with the February 2, 1945 
issue a new feature will make its ap- 
pearance in Science. Classified ad- 
vertising will appear in a column 
titled ‘‘In The Market Place’’ and an 
appropriate cut will be used at the 
head to help readers find it. 


The purpose of this new service is to 
assist the members of A.A.A.S. and 
the other readers of ScrENcE to buy, 
sell or exchange equipment, supplies 
and other scientific items. At the 
present time there is a great need for 
all types of equipment and in many 
laboratories there is much, equipment 
that is little used. ‘‘In The Market 
Place’’ will be a medium whereby 
these needs can be made known and 
a sale or loan arranged to mutual 
advantage. 


Notices of employment opportunities 
and situations wanted will be ac- 
cepted. The column should likewise 
be helpful to those seeking back num- 
bers of books and journals of the vari- 
ous scientific societies. 


At the start it is planned to run the 
column in the first issue of the month. 
Rates for insertions will be 10¢ a word 
with a minimum charge of $2.00; [If 
a box address is desired include 8 
words to cover. All charges are to 
be paid in advance and no discounts 
are allowed. Copy should be in our 
office four weeks in advance of publi- 
cation. Address Advertising Depart- 
ment, The American Association for 
the Advancement of Science, Smith- 
sonian Institution Building, Washing- 
ton 25, D. C. 
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Scientists Endorse 
A-PE-CO Accuracy 


Make Your Own A-PE-CO 
Photo-Copies! 


Scientific accuracy is yours when your copies are 
A-PE-CO photo-exact! Copies are ready in a 
jiffy—of pencilled data—lab notes—anything 
written, printed, drawn or photographed—on one 
or both sides. Easy-to-read A-PE-CO photo- 
copies can be made from articles in bound books, 
. of which only one copy is available. Photo-copies 
of blueprints, eliminating tracing, are made 
quickly. Graphs, charts and tracings, too, are 
photo-copied with A-PE-CO. 


Legally Accepted Photo-Copies of 
eLetters © Graphs e Charts Records 
e Blueprints Documents e Drawings Pictures 


A-PE-CO “photo-exact” copies are permanent, 
easy-to-read, black-and-white records. Same-size 
copies up to 18”x 22” made easily and quickly. 
Mistakes are impossible. Any girl or boy quickly 
becomes expert. No technical training. Saves 
steno-copying, proofreading, drafting. No camera 
or film. No darkroom. Nothing to get out of 
order. Pays for itself quickly. 


This modern, versatile method assures accuracy 
in every department. It’s the new business 
habit. Immediate delivery. Send for folder 
today showing how you can use A-PE-CO. 


AMERICAN PHOTOCOPY EQUIPMENT COMPANY 
Chicago 14, Illinois 


Dept. AV-15 


Representatives in principal cities. 
In Canada: Railway & Power Engineering Corp., Ltd. 


and Speed 


NEW BOOK CATALOGUES 


W. B. SAUNDERS COMPANY, Philadelphia 5, 
Pa. Books for the Medical—Dental—Nursing 
and Allied Professions. Pp. 82. 


W. W. NORTON & COMPANY, INC., New York 
11, N. Y. Books That Live. Pp. 24. 


MACMILLAN COMPANY, New York 11, New 
York. Books in Nursing, Public Health, and 
Allied Fields. Pp. 97. Books in Medicine, 
Surgery, Public Health and Allied Fields. Pp. 
129. 


LEA & FEBIGER, Philadelphia 6, Pa. Publica- 
tions in Medicine, Dentistry, Pharmacy, Nursing, 
Agriculture, Physical Education, Veterinary Sci- 
ence. Pp. 65. 


Readers are requested to mention SCIENCE 
when they write for catalogues. 
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LIEBIG AND AFTER LIEBIG 


A Century of Progress in 
Agricultural Chemistry 


A symposium organized and presented 
by the Section on Chemistry of the Asso- 
ciation under the direction of a special 
committee: Charles A. Browne, Richard 
Bradfield, and Hubert B. Vickery. There 
are four papers under the heading of Or- 
ganic Chemistry, Enzymes and Nutrition 
and five under the heading of Soils, Ferti- 
lizers and the Mineral Requirements of 
Plants. 

viti+ 111 pages (7 x 103), 
14 illustrations, references, cloth binding; 
published in 1942 


Price, $2.50; price to non-members 
of the Association, $3.00. 
American Association for the 
Advancement of Science 


Smithsonian Institution Building 
Washington 25, D. C. 
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THE 
EMBRYOLOGY 


OF 
BEHAVIOR 


rk 
The Beginnings of the Human Mind 
By ARNOLD GESELL, M.D. 
dud Author of (“Infant and Child in the Culture 
nd of Today”) in collaboration with 
1e, CATHERINE S. AMATRUDA, M.D. 


The first consecutive portrayal of the onto- 
genetic patterning of behavior in embryo, 
ca- fetus, neonate and infant—this new vol- 
ume from the famous Clinic of Child 
Development, Yale University, clarifies the 
sci- earliest stages of human growth. Over 
300 movie-like photographs document the 
text. 
At all bookstores $5.00 


HARPER & BROTHERS 
49 E, 33rd St., N.Y. 16 


Bacto-Agar 


Bacto-Agar is a purified Agar prepared from 
|| domestic material. In the manufacture of 
Bacto-Agar extraneous matter, pigmented portions, 
and salts are reduced to a minimum, so that the 
finished product in the form of fine granules will 
dissolve rapidly, giving clear solutions. 


Bacto-Agar is distributed only for use in 
bacteriological culture media upon _ proper 
certification by the purchaser. 


Bacto-Asparagine 


Bacto-Asparagine is a purified amino acid 
widely used in synthetic culture media and in the 
preparation of tuberculin. 


Specify “DIFCO” 
THE TRADE NAME OF THE PIONEERS 


In the Research and Development of Bacto-Peptone and 
Dehydrated Culture Media. 


DIFCO LABORATORIES 


INCORPOBATED 
DETROIT, MICHIGAN 
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Purina Mills, Checkerboard Square, St. Louis 2, Mo. 


Please send me your new, revised 28-page handbook on the care and 
g of lab y animals (SP4629A), along with a generous sample. 


and Plate / 


Our direct method of handling will get 
Purina Laboratory Chow to you in the 
least possible time. This means freshness 
and palatability, essential for best results. 
It’s a complete ration for rats—mice—dogs 
—hamsters. Easily supplemented for cats 
and monkeys. For information write direct 
to: Laboratory Chow Department. 


PURINA MILLS, St. Louis 2, Mo. 
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ABOVE: Spencer Microscope and ''Bright-line’’ Counting Chamber in use in the 


laboratory of the Caterpillar Tractor Co. of Peoria, Illinois. LEFT TOP: Field of 
the “‘Bright-line’’ Counting Chamber commonly used in counting blood corpuscles. 


Health on the Homefront 


Dust is one of the greatest hazards 
to the health of industrial personnel. 


a hazard to the employee, the product 
or the plant. Through the analysis of 
dust and the elimination of the source, 
many of our industrial plants are able 
to provide working conditions more 
healthful than the average home. 


It has been the source of disastrous 
explosions; has poisoned workmen, 
causing them to lose valuable hours 
from production. Certain types of dust 
cause the dread disease silicosis. 


Dust-free air is essential for precision 
manufacture and much attention is 
being given by industrial management 
to air-conditioning and other means of 
coping with the problem of dust. 


Spencer LENS COMPANY 
BUFFALO, NEW YORK 


SCIENTIFIC INSTRUMENT DIVISION OF 
AMERICAN OPTICAL COMPANY 


Microscopes are used to examine dust 
. collected from the air to determine the 
amount of dust, and to what extent it is 
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